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PREFACE. 


The  present  work  concerns  itself  solely  with  the  practical 
aspects  of  treatment  by  operation,  with  the  technical  details 
of  operative  surgery,  and  with  such  part  of  the  surgeon's  work 
us  comes  within  the  limits  of  a  handicraft 

With  the  indications  for  operating  I  have  not  dealt,  nor 
have  I  entered  into  the  subtle  questions,  the  anxious  reason- 
ings, the  spectral  doubts,  which  lie  without  the  operating 
theatre. 

Into  the  mysteries  of  surgical  statistics  I  have  ventured 
also  with  but  reverent  caution. 

For  the  selection — out  of  the  vast  and  bewildering  col- 
lection provided  by  the  literature  of  Surgery — of  particular 
methods  of  operating  I  must  hold  myself  answerable.  I  have 
selected  such  measures  as  have  appeared  to  me  to  be  the  best, 
and  have  made  no  attempt  at  encyclopsedic  completeness. 

The  majority  of  the  descriptions  are  founded  upon  per- 
sonal experience  in  the  operating  theatre,  and  upon  repeated 
operations  on  the  dead.  The  account  of  such  particular 
methods  as  are  associated  with  the  names  of  individual 
surgeons  I  have  endeavoured  to  give  in  the  actual  words 
of  the  authors. 

In  each  section  I  have  included  details  as  to  the  pre- 
paration of  the  patient  and  the  after-treatment  of  the  case, 
and  have  discussed  the  comparative  merits  of  the  various 
operations  described. 

The  illustrations  have  been  executed  by  Mr.  Charles 
Berjeau,  to  whose  artistic  skill  and  much-tried  patience  I  am 
greatly  indebted.    The  majority  of  them  have  been  made 
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from  sketches  of  my  own.  Such  as  have  been  derived 
from  other  sources  are,  I  hope,  fiilly  acknowledged. 

I  am  much  obhged  to  the  proprietors  of  the  Lancet  tor 
kindly  lending  me  the  blocks  from  which  Figs.  237  and  238 
are  printed. 

The  figures  of  instruments  are  for  the  most  part  copied 
from  Weiss's  Catalogue. 

The  whole  of  such  leisure  as  I  could  obtain  during  the 
last  four  years  has  been  devoted  to  the  writing  of  this  book, 
and  I  have  done  my  best  to  render  it  complete  as  a  Practical 
Manual  of  Operative  Surgery :  but  I  would  rather  rely  upon 
the  reader's  indulgence  than  upon  these  extenuating  circum- 
stances when  the  many  shortcomings  of  the  book  have  to  be 
judged. 


6,  Wimpole  Street^  Lonthn. 
October,  1891. 
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$art  I. 

GENERAL    PRINCIPLES. 

CHAPTEK   L 

The    Patient. 

1. — the  condition  of  the  patient  as  11  affects  the 
result  of  an  operation. 

"  Never  decide  upon  an  operation,  even  of  a  trivial  kind," 
writes  Sir  James  Paget,  "  without  first  examining  the  patient 
as  to  the  risks  of  his  life.  You  should  examine  him  with  at 
least  as  much  care  as  you  would  for  a  life  insurance  It  is 
surely  at  least  as  important  that  a  man  should  not  die,  or 
suffer  serious  damage,  after  an  operation,  as  that  his  life 
should  be  safely  insured  for  a  few  hundred  pounds." 

In  the  case  of  urgent  operations,  performed  for  the  hii- 
mediate  purpose  of  saving  life — as  in  the  relief  of  a  stran- 
gulated hernia — few  considerations  weigh  with  the  surgeon 
save  the  one  great  need.  But  in  slight  operations,  in  ampu- 
tations for  deformity,  in  the  removal  of  small,  innocent 
tumours,  in  the  carrying-out  of  plastic  procedures,  and  in 
like  surgical  undertakings,  it  is  of  infinite  importance  that 
every  possible  consideration  be  given  to  all  circumstances 
which  may  affect  the  patient's  well-being. 

No  operation  is  without  risk;  some  involve  special 
risks ;  some  overwhelming  risks.  It  is  the  surgeon's  duty  to 
estimate  the  proportion  between  the  danger  incurred  by  the 
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ofK?ration  on  the  one  band,  ami  by  the  disease  if  left  untreated 
on  tlie  other 

The  risk  attending  the  removal  of  a  deformed  toe  should 
be  intinitesimaL  In  jjroperly  selected  cases  it  is  certainly 
trifling^.  The  operati^m,  however,  may  be  followecl  by  dangers 
to  life  if  it  Ijo  carried  out  in  the  subject  of  chronic  kidney 
disease. 

If  the  mortaUty  attending  ovariotomy  were  to  be  increased 
three ff>ld  beyond  the  present  percentaire,  the  i)j>cration  would 
still  be  Justifiable,  inasmuch  as  the  death- rate  in  untreated 
cases  is  so  high  as  to  leave  but  little  prospect  of  life. 

On  the  other  haufl,  were  the  death-rate  of  hysterectomy 
lower  by  threefold  than  it  is,  it  would  not  sanction  the  per- 
formance  of  that  operation  on  account  of  a  small  fibroid 
tiunour  whieli  had  eeiised  to  grow,  which  prmluccd  no 
sjmptoms,  but  which  the  patient,  as  a  whim,  was  detenuined 
to  be  freed  from. 

If  a  patient  wishes  to  be  rid  of  a  mere  inconvenience,  or  of 
some  real  or  imagined  bleunsh,  it  is  exceedingly  important 
that  the  precise  risk  at  which  relief  may  be  obtained  is  clearly 
ascertained. 

Besides  the  risks  to  life,  there  are  possibiUties  to  be  con- 
sidered which  may  be  termed  local  risks. 

The  little  operation  for  the  rtliefof  I hiptiytren's contraction 
of  the  palmar  fascia  has  led  Uj  sloughing  of  I  he  tissues  of  the 
hand  and  a  crippling  of  the  limb  infinitely  more  severe  than 
that  attending  the  original  disease. 

I  liave  known  an  operation  tor  the  removal  of  a  small 
exostosis  of  the  femur,  which  caused  Uttle  inconvenience,  lead 
to  suppuration  of  the  knee  and  a  final  anchylosis  of  the  joint 

An  opi^ration  for  harelip  carried  out  under  untavourable 
circumstances  hi\s  left  the  deformity  worse  than  it  was  before. 

It  is  of  the  utmost  importance,  therefore,  that  every  care 
should  be  taken  to  arrive  at  a  knowledge  of  the  physical 
condition  of  the  individual  upon  whom  'even  a  small  operation 
is  to  be  performed.  Every  surgeon  must  _  have  met  with 
instances  where  he  has  regretted  the  neglect  of  tins  fimda- 
mental  precaution.  I  once  snipi)e<l  otl*  with  the  scissors  a 
small  fibrous  epulis  growing  from  the  giuu  of  a  little  boy,  I 
discovered  afterwards— what  I  should  have  known  before— 
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that  the  patient  was  the  subject  of  hiemophilia  The  small 
woimcl  became  the  seat  of  almost  imcontrollable  hiemorrhage, 
and  it  was  not  imtil  a  fortnight  had  ciapsed  that  the  patient 
could  be  said  to  be  out  of  danger.  In  another  case,  I  re- 
moved— at  the  patient*s  urgent  request — ^a  small  sebaceous 
cyst  from  the  scalp  of  a  man  of  fifty.  The  wound  soon  broke 
down,  suppurated  freely,  and  became  the  starting-point  of  a 
low  fonn  of  erj^ipelas,  of  which  the  patient  nearly  <lied  It 
was  discovered  after  the  operation  that  the  man  vvn.s  suffering 
from  tJiabeies,  a  fact  of  which  he  himseh  was  not  awiure. 

In  forming  a  proper  estimate  of  the  risks  involved  by 
operations — so  far  as  the  condition  of  the  patient  is  con- 
cerned— many  factors  have  to  be  considered,  and  in  the 
para^Taphs  which  follow  the  more  important  are  dealt 
with.* 

Age.^ — Age  exercises  a  considerable  efiect  upon  the  result 
of  operations.  Taking  amputation  as  a  t>^ical  operation, 
It  appears  that  quite  young  children — those  under  the  age 
of  tive — do  not  bear  operation  well,  the  mortality  being  as 
high  as  between  the  ages  of  thirty-hve  and  fifty.  The  mort- 
ality is  lowest  between  the  ages  of  five  and  fifteen,  and  these 
years  certainly  give  the  best  results  from  operations  of  almost 
every  kind.  After  fifteen  the  death-rate  begins  to  steadily 
but  slowly  increase.  The  variation  !)etwoen  the  whole  period 
from  twenty  to  forty  is  certainly  not  considerable;  but  the 
risk  of  death  after  operation  is  twice  as  great  in  patients 
between  those  ages  as  it  is  in  individuals  tmder  twenty. 
In  patients  over  forty  the  mortality  is  nearly  three  times 
in  excess  of  the  rate  ol»served  in  patients  under  twenty.  The 
increase  in  the  risk  of  death  between  fifty  and  seventy  is  very 
rapid. 

In  children  wounils  usually  heal  well ;  the  patient's  organs 
are  hejUthy  and  vigorous,  and  the  nutritive  activity  of  the 
body  is  in  it^  prime.  Children  show  great  recuperative 
pc>\ver,  and  are  free  from  the  eflects  of  that  mental  anxiety 
which  often  acts  so  injuriously  upon  adults.     They  are  able. 


*  Conaidenible  iiae  1ms  t^ecn  made  of  Sir  James  Pagers  cliiAsienl  Lecttire 
opon  tho  subjtx't.     The  question  of  the  effect  ol  the  operation  itaelf  is  alone  con- 
fidered.     'Tho  apocial  risks  attending  the  Administration  of  amestlietics  and  the 
circumstaneet  modifving  those  rislca  are  considered  later  (page  76). 
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moreover,  to  stand  long  confinement  in  bed,  and  to  endure  a 
tedious  suppuration  with  comparatively  little  ill  eflfect 

On  the  other  hand,  children  suffer  severely  from  shock 
and  the  effects  of  acute  pain.  Pain,  if  unrelieved,  may  in  a 
few  hours  reduce  a  child  to  a  state  of  collapse.  Mr.  Howard 
Marsh  cites  the  case  of  a  child,  two  years  old,  who  "died 
apparently  of  the  pain  and  terror  caused  by  the  repeated 
dressings  of  a  bum  on  the  trunk  and  lower  limbs." 

Shock  is  certainly  the  chief  danger  in  operations  upon 
young  and  healthy  children. 

It  has  been  said  that  children  bear  the  loss  of  blood 
badly.  Mr.  Marsh  has  questioned  the  soundness  of  thi^ 
belief,  and  with  his  view  I  entirely  concur.  Haemorrhage 
must  be  regarded  relatively  when  comparing  children  with 
adults.  If  the  weight  of  the  body  be  taken  in  conjunction 
with  the  amount  of  blood  lost,  I  think  it  will  be  found  that 
children  bear  haemorrhage  well,  and,  in  the  case  of  repeated 
bleedings,  often  remarkably  welL 

Operations  should  not  be  performed,  if  possible,  during 
the  first  dentition.  Children  are  then  often  restless  and 
excitable,  liable  to  digestive  disturbances  and  to  convulsions, 
and  apt  to  develop  a  high  temperature  imder  little  pro- 
vocation. 

The  natural  restlessness  of  children  is  often  an  obstacle  to 
the  perfect  success  of  an  operation,  and  operations  in  the 
region  of  the  pelvis  are  apt  to  be  complicated  by  the  diflSculty 
of  keeping  the  child  clean. 

It  is  essential  for  the  good  result  of  a  plastic  operation  that 
the  child  should  be  in  sound  health.  Any  history  of  con- 
vulsions should  be  sought  for;  and  the  operation  should  be 
postponed  if  the  patient  has  recently  been  exposed  to  the 
risk  of  infection  from  any  of  the  exanthemata. 

The  remarkable  effect  an  operation  now  and  then  appears 
to  have  in  determining  the  appearance  of  scarlet  fever  is  well 
kno^vn. 

Of  the  influence  of  old  age  upon  operations,  Sir  James 
Paget  writes: — "Among  the  old  there  are  even  greater  dif- 
ferences than  among  the  younger  in  the  ability  to  recover 
from  operations;  and  age,  if  reckoned  by  years,  is  not  the 
only  thing  in  them  we  must  estimata  -  -  .  They  that  are  fat 
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and  bloated,  pale,  with  soft  textures,  flabby,  torpid,  wheezy, 
ineapablo  of  exercise,  looking  older  than  their  years,  ai*e  very 
bad.  They  that  are  fat,  florid  and  plethoric,  tirm-skinned 
and  with  good  muscular  power,  clear-headed  and  willing  to 
work  Uke  younger  men,  are  not,  indetMi,  good  subjects  for 
operations,  yet  they  are  scarcely  bad.  The  old  people  that 
are  thin  and  dry  and  tongh,  clear- voiced  and  bright-eyed, 
with  good  stomachs  and  strong  wills,  mnscnlar  and  active, 
are  not  bad;  they  bear  all  but  the  largest  operations  very 
welL  But  very  ba<l  are  they  who,  looking  somewhat  like 
these,  are  feeble  and  soft-skinned,  with  little  pulses,  bad 
appetites,  and  weak  digestive  power,  so  that  they  cannot, 
in  im  emergency,  be  well  nourished. 

"The  old  are,  much  more  than  others,  liable  to  die  of 
shock,  or  of  mere  exhaustion,  within  a  tew  days  after  the 
operation.  They  bear  badly  large  losses  of  blood,  long  ex- 
posure to  cold,  sudden  lowering  of  temperature,  loss  of  food. 
I^arge  wounds  heal  in  them  lazily.  Their  storaaclis,  too,  are 
apt  to  knock -up  with  what  may  seem  to  be  no  more  than 
necessary  food — though,  indeed,  it  often  is  so ;  for  many  old 
people  are  in  less  peril  with  a  scanty  diet  than  with  a  fuU  one. 
Their  convaleseenee  is  often  prolonged.  .  .  .  There  are 
some  to  whom  convalescence  is  more  dangerous  than  disease. 

"  You  Uiust  choose  for  the  old,  if  you  can,  short  and  gentle 
operations,  antl  be  sparing  of  hsemorrhage,  and  make  wounds 
that  may  not  lead  to  long  suppurations.  You  must  keep 
them  warm,  and  not  feed  them  t*eyond  their  real  necessities, 
oor  keep  them  long  recumbent.  In  all  their  convalescence 
you  must  be  constantly  on  the  watch  for  hitcnt  mischief 
Your  cares  nmst  be  doubled  whtm  your  ojxTations  are  on  the 
lower  limbs,  or  the  lower  part  of  the  tnmk,  or  on  the  back,  for 
in  operations  on  these  partes  the  risks,  both  local  and  general, 
are  nmch  greater  than  in  the  parts  above  the  heart  .  .  , 
Jjet  me  add  diat  of  all  the  conditions  of  disease  or  imperfect 
health  which  influence  the  resiUta  of  operation,  there  is  no 
graver  complication  than  old  age,  unless,  indeed,  it  be  habitual 
intemperance/* 

Sex.— Other  things  being  equal,  it  would  appear  from 
statist!' 's  that  women  bear  operations  somewhat  better  than 
mea    This  fact  may  be  explained  by  the  circumstance  that 
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they  are  more  tolerant  of  confinement  to  house  and  bed,  lead 
less  active  lives,  and  adapt  themselves  more  easily  to  the 
surroundings  of  an  oijcration  ward.  They  are  probably  more 
temperate  and  regular  in  their  lives,  and  owe  not  a  httle  to  a 
certain  natural  determination  and  jjatience. 

It  is  well  not  to  operate,  unless  coinpelled,  during  menstrua- 
tion- In  perhaps  the  larger  numter  of  mstances  of  operations 
performed  during  this  period  no  ill  effecLs  are  noticeable ;  in 
the  minority  an  unaccountable  rise  of  temperature,  with  often 
considerable  nervous  and  digestive  distin*bances,  are  met  witL 
In  more  than  one  instance  I  have  observed  somewhat  severe 
vomiting,  with  undue  abdominal  pain.  The  operation  may 
hasten  by  several  days  the  appearance  uf  the  natural  menstrual 
period,  and  it  may  be  then  attended  by  imusual  symptoms  of 
excitement  and  of  general  irritation. 

Still  more  desirable  is  it  that  no  oiK-nitiun  should  be  per- 
formed during  pregnancy.  The  special  risk  incurred  in  such 
a  case  is  that  attending  abortion.  Apart  from  this  risk  there 
is  httle  to  anticipate,  and  wounds  do  well  Ovariotomy 
and  other  grave  abdominal  operations  have  been  performed 
during  the  various  stages  of  pregnuncy  without  inducing 
abortion  and  without  evil  results.  It  appears  to  he  unj>ossible 
to  estimate  the  [wssibiUty  of  miscarriage  after  any  surgical 
procedure. 

During  lactation,  also,  operations  should  be  avoided  when 
possible;  the  patient  is  usually  in  comparatively  feeble 
health,  and  certainly  not  in  the  best  condition  for  a  serious 
call  upon  the  nutritive  powers.  Operations  iK-rformed  during 
lactation  have,  however,  done  well  enough,  with  the  emphatic 
exception  of  oj^erations  upon  the  breast.  Fatal  ha*mon*hage 
has  in  more  than  one  recorded  case  followed  an  incision  made 
into  the  active  mamma 

The  Robust  and  the  Feeble.— Experience  shows  that  the 
best  subject  for  an  operation  is  not  the  strong,  lusty  man  in 
the  prime  of  life.  He  may  have  mighty  limbs,  and  immense 
strength  and  endurance.  He  may  boast  that  he  has  never 
had  an  ache  or  pain  in  his  hfe,  and  that  "he  can  stand 
anytJiing"  He  may  lay  claim  to  the  |3ossession  of  what  is 
popularly  kno\^Ti  as  "the  constitution  of  an  ox;"  but  tho 
surgeon's    knife  is  at  least   one    thing    he    can  meet  but 
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mdiflerently.  He  vnil  probably  not  bear  an  amputation  so  well 
as  some  pale,  puny  individual  of  the  same  age,  who  is  feeble 
and  wasted,  and  who  has  been  laid  up  for  months  with  disease 
of  a  joint. 

The  strong  man  has  his  mode  of  life  suddenly  inter- 
rupted. His  blood-vessels  are  full ;  his  viscera  have  adapted 
themselves  to  the  exigencies  of  an  active  life ;  his  tissue- 
changes  are  rapid  and  extensive,  oxygenation  is  quickly 
disposing  of  tlie  great  refuse  matter  which  is  continually 
accumulating  at  the  very  moment  when  the  tide  is  abi-uptly 
checked  The  man  finds  hiuiself  motionless  in  bed;  every 
circumstance  of  his  life  in  changed ;  ho  has  had  no  time  to 
adapt  himseli'  to  his  altemd  position,  and  it  is  a  matter  of 
little  wonder  that  the  inflammatory  process  which  has  been 
induced  nms  riot  and  is  not  readily  controlled.  Circum- 
stances are  not  improved  by  his  altered  menUil  condition,  by 
the  shock  of  his  accident,  the  horror  of  the  mutilation,  the 
possible  miseries  of  the  fijture. 

The  subject  of  joint  disease  is,  on  tlie  other  hand,  ac- 
climatised to  bed-life ;  his  diet,  his  nuiseular  changes,  his 
breathing  powers,  have  aU  adjusted  themselves  to  the  mol- 
luscous condition  His  viscera  are  health}^  there  is  no 
accnmulation  of  dibriH  to  be  rid  of.  and  |K>ssibly  even  con- 
iinement  is  ceasing  to  be  irksome.  To  such  an  individual 
amputation  conies  as  a  relief  He  has  been  wearied  of  con- 
tinued pain  and  mefficient  treatment,  and  the  change  that 
amputation  brings  in  his  Ufe  is  agi^eable,  and  opens  up  the 
prospects  of  a  new  existenca  It  rids  him  of  a  burtlen  that 
may  have  become  intolerable.  The  amputation  wuund  in 
such  a  man  may  have  healed  souncUy  while  the  Haps  in  the 
case  of  the  robuster  patient  are  still  ununited  and  suppu- 
rating. 

The  great  difterence  in  the  mortality  of  amputations  for 
injury  and  for  disease  serves  to  emphasise  this  point  (page 
31 5>  It  must  be  distinctly  understood,  however,  that  these 
differences  are  only  partly  due  to  the  patients  condition. 
They  perhaps  as  largely  depend  upon  the  circumstances  of 
the  amputation,  which  must  of  necessity  be  uncertain  in 
operations  for  injury  where  it  is  difficult  to  ascertain  the  Umit 
of  the  sound  tissuea 
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A  small  operation  upon  a  healthy  man — such  an  one  as 
will  but  little,  if  at  all,  interfere  with  his  daily  mode  of  life — 
may  be  expected  to  do  unusually  well ;  but  if  the  procedure 
be  more  extensive,  and  involve  absolute  confinement,  it  is  as 
well  that  the  patient  should  prepare  himself  by  a  few  days  in 
bed,  and  by  a  modified  diet  The  preliminary  rest  of  a  week 
in  a  hospital  ward  before  an  operation  may  have  considerable 
etFect  upon  the  issues  of  the  procedure  in  the  case  of  a 
labouring  man  fresh  from  his  work.  In  few,  if  any,  instances 
can"  it  be  desirable  to  perfonn  an  operation  of  expediency  of 
any  magnitude  upon  a  patient  within  a  few  hours  of  admis- 
sion into  the  hospital. 

Obesity  and  Plethora.— The  very  corpulent  are  certainly 
not  good  subjects  for  operation.  In  some  of  them  operations 
do  quite  well  These  will  probably  be  yoimg  persons  in 
whom  the  disposition  to  corpulence  is  hereditary,  who  are  in 
sound  health,  and  take  every  reasonable  means  to  prevent 
increase  of  weight. 

All  obese  individuals  about  or  beyond  middle  life  are,  as  a 
rule,  bad  subjects  for  operations,  and  more  especially  the  men. 
The  excessive  corpulence  may  have  been  induced  by  gluttony 
or  drinking  habits,  or  have  been  encouraged  by  indolence  or 
disease.  These  patients  often  breathe  with  difficulty,  and 
cannot  assume  the  entirely  recumbent  position.  They  soon 
become  helpless ;  their  mere  bulk  renders  it  difficult  for  them 
to  be  moved  in  bed  and  for  dressings  to  be  applied  ;  their 
skin  is  frequently  unwholesome,  and  they  are  not  readily  kept 
clean. 

The  mteguments  through  which  the  wound  is  made in 

any  case  involving  a  surface  incision — arc  thinned,  aniemic, 
and  flabby.  The  edges  of  the  wound  come  ill  together.  The 
immense  layer  of  subcutaneous  tat  is  indifferently  supplied 
with  blood,  and  has  probably  been  damaged  during  the 
operation.  Portions  of  this  tissue  have  been  broken  up  and 
isolated  from  a  blood  supply.  Indeed,  in  sponging  these 
wounds  before  the  sutures  are  inserted,  a  quantity  of  such 
isolated  tissue  may  come  away  with  the  sponge.  Tlie  thick- 
ness of  the  parts  involves  much  strain  upon  the  sutures. 
If,  after  the  operation,  the  patient  incline  towards  the  affected 
side,  the  whole  wound  region  becomes  pendulous,  drainage 
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is  difficult,  and  the  application  of  pressure  in  the  dressing 
of  the  incision  is  almost  impossible.  Under  these  circum- 
stances, the  woimd  is  very  apt  to  break  doivn,  sloughing 
is  not  uncommon,  deep-seated  suppuration  is  comparatively 
frequent  A  low  type  of  inflammation  often  involves  the 
surroimding  skin ;  the  discharges  become  ottensive  and  ill- 
conditioned.  Such  patients  often  die  almost  suddenly ; 
others  become  soon  exhausfced.  or  succumb  to  an  inter- 
current disease.  The  most  favourable  make  but  a  tardy 
recovery. 

Plethora,  as  a  simple  condition,  does  not  compromise 
the  success  of  an  operation.  Indeed,  the  "  full-blnoded  "  pass 
through  a  surgical  experience  well  enough,  provide*!  that  the 
plethora  depend  u]>on  no  diseased  condition.  This  ruddy- 
cheeked,  clear-eyed,  and  tirni-Iiml>ed  individual  must,  how- 
ever, be  distinguished  from  the  florid  and  bloated  counter- 
feit so  often  represented  by  a  brewer  s  drayman  or  a  jovial 
imi  keeper. 

Alcoholism, — A  scarcely  worse  sultject  for  an  operation 
can  be  found  than  is  provided  by  the  habitual  cbimkartl 

Tfie  condition  contra-indicates  any  but  the  most  necessary 
and  urgent  procedures,  such  as  amputation  for  severe  crush, 
herniotomy,  and  the  hke.  The  mortality  of  these  operations 
among  alcoholics  is,  it  is  needless  to  say,  enonnouSw 

JIany  individuals  who  state  that  they  '^do  not  drink,** 
and  who,  although  perhaps  never  finmk,  are  yet  always 
taking  a  little  stimulant  in  the  funn  of  **  nips  "  and  an  **  occa- 
sional glass,"  are  often  as  bad  subjects  for  surgical  treatment 
as  are  the  acknowledged  drimkan^ls. 

Of  the  secrt^t  drinker  the  surgeon  has  to  be  indeed  aware. 
In  his  account  of  the  "Calamities  of  Surgery."  Sir  James 
Paget  mentions  the  case  of  a  *'  person  who  was  a  drunkard 
on  the  sly.  and  yet  not  so  much  on  the  sly  but  that  it 
was  well  known  to  his  more  intimate  friend^.  His  habits 
were  not  asked  after,  and  one  of  his  tingers  was  removed 
because  joint  disease  had  sj^oiled  it  He  died  in  a  week  or 
ten  days,  with  spreading  cellular  inflammation,  such  as  was 
far  from  unlikely  to  occur  in  an  habitual  dnmkard.** 

Even  abstinence  from  alcohol  for  a  week  or  two  before 
an  operation  does  not  seem  to  greatly  modify  the  result 
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An  operation  performed  upon  an  habitual  or  occasional 
drunkard  is  apt  to  be  followed  by  an  outburst  of  delirium 
tremens,  a  complication  that  brings  a  very^  greatly  increased 
risk  to  a  patient  already  in  no  little  danger.  It  must  not  be 
assumed  that  an  operation  upon  a  subject  of  alcoholism  must 
of  necessity  turn  out  badly.  The  evil  result  is,  however, 
sufficiently  frequent  to  justify  a  refusal  to  perform  any  but 
urgent  operations,  and  the  occasional  fact  that  grave  opera- 
tion wounds  in  heavy  drinkers  may  heal  kindly  and  well  is 
rather  an  illustration  of  good  fortune  than  of  surgical  success. 

Scrofula  and  Tuberctdosis.— On  the  whole,  it  may  be 
said  that  scrofulous  patients  stand  operations  remarkably 
well,  and  this  especially  applies  to  scrofulous  childrea  In 
a  large  proportion  of  the  cases,  the  operation  rids  the  patient 
of  a  long-abiding  trouble,  and  a  source  of  persistent  irritation 
and  weakness.  It  is  sometimes  surprising  to  note  how  a 
pale,  wasted,  cachectic-looking  child,  as  wan  as  a  shadow,  will 
improve  and  gain  in  flesh  and  in  looks  almost  directly  after 
such  an  operation  as  amputation  of  the  leg  for  the  removal 
of  a  wholly  carious  foot  Some  of  the  best  examples — so  far 
as  speedy  recovery  is  concerned — of  amputation  at  the  hip- 
joint  have  been  met  with  among  strumous  childrea 

It  must  be  assumed  that  in  these  and  in  other  cases  there 
is  freedom  from  serious  visceral  disease,  such  as  lardaceous 
degeneration  of  the  liver. 

Operations  upon  the  strumous  are  remarkably  affected  by 
their  siuroundings.  The  patient  requires  fresh  air  and  the 
most  favourable  hygienic  conditions.  Results  may  be  ob- 
tained at  the  seaside  which  can  hardly  be  expected  in  the 
crowded  wards  of  a  city  hospital  In  any  case — and  especially 
when  operating  in  large  towns — the  after-treatment  of  the 
case  should  be  hastened  as  far  as  is  possible,  and  the  patient 
be  removed  from  bed  and  allowed  to  get  into  fresh  air  as 
soon  as  can  be  managed.  By  means  of  suitable  splints  or 
retentive  apparatus,  this  can  often  be  effected  at  quite  an 
early  period. 

The  operation  wounds  in  these  patients  usually  do  well 
at  ttrst — often  remarkably  well.  They  heal  up  in  large  part, 
then  the  healing  process  halts,  pus  is  found  to  be  formed  in 
the  depths  of  the  wound,  a  siiuis  is  apt  to  persist,  or  the 
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scar  remains  weak,  or  takes  on  the  character  of  a  strumous 
ulcer  The  area  of  the  wound  is  occupied  by  a  sodden  con- 
nective tissue,  and  from  the  smuses  that  exist,  or  from  be- 
neath the  undennined  skin,  a  great  quantity  of  pale,  jelly-Uke 
granulation  tissue  can  be  scraped. 

Often  enough  this  disappointment,  in  what  seemed  at 
first  to  be  a  speedy  heaUng  by  first  intention,  is  due  to  an 
imperfect  removal  of  the  original  disease  ;  but  it  is  not  always 
the  case.  A  hke  result  may  foOow  an  amputation  through 
healthy  parts. 

The  scrofulous  patient  has  little  power  of  sound  plastic 
repair.  Healing  may  be  rajiidp  but  it  is  not  always  sub- 
BtantiaL  The  scar  building  in  the  stnunoiis  is  a  little  com- 
panible  to  the  work  of  the  ** jerry-builder.**  As  Venieuil 
well  says,  operations  upon  the  scrofidous  abound  in  "  half 
successes,  incomplete  results,  and  imtiiiished  cures." 

The  success  of  an  oi>cration  upon  these  patients  must  be 
judged  three  months  after  its  performance. 

The  result  can  be  gi-catly  influenced  by  the  selection  of 
proper  cases,  by  the  complete  i^moval  of  every  atom  of  dis- 

lhI  tissue  in  the  operation  area,  by  taking  everj^  step  to 
GUI'©  primar}^  healing  and  to  avoid  the  fonuation  of  a  sinus, 
^ind  by  placing  the  patient  at  as  early  a  period  as  possible  in  a 
fresli  atmosphere. 

In  hospital  practice  in  London,  it  is  most  im%\nse  to 
undertake  an  operation  of  any  magnitude  uj>i>n  a  stnunous 
child  if  it  be  known  that  after  the  treatment  the  patient  ^\^l] 
return  to  the  dingy  and  noisome  slum  from  which  he  came 

Upon  stnunous  subjects  of  middle  age,  operations  must  l>e 
undertaken  more  warily.  The  wounds  in  these  individuals, 
especially  when  they  involve  the  diseased  area,  often  do 
badly,  heal  but  iDtliflerently,  and  are  apt  to  be  associated  with 
inflammatoiy^  processes  of  the  lowest  tyi>e. 

I  have  [x>inted  out  elsewhere  ('*  Scrofula  and  its  Gland 
Disiiases")  that  two  independent  scrofulous  majiifestatiims 
seldoiu  exist  in  the  same  patient  at  the  same  time,  and  that 
upon  the  cure  of  one  strumous  affection  another  of  a  per- 
fectly different  character  may  appear.  This  sequence  has 
been  observed  as  well  after  cure  by  oixjration  as  after  cure 
by  natural  means ;  and  it  is  possible  that  in  some  cases  the 
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impairment  of  the  health  incident  to  the  surgical  treatment 
has  been  favourable  to  the  development  of  the  fresh  mani- 
festatioa 

The  occurrence,  however,  is  not  common  enough,  nor  is 
the  evil  exercised  by  the  operation  sufficiently  demonstrated, 
to  allow  these  occasional  calamities  to  influence  treatment, 
except  in  so  far  as  to  emphasise  the  fact  that  a  condition  of 
feeble  health  is  favourable  to  the  development  of  the  tuber- 
cular process. 

On  the  question  of  operations  upon  the  subjects  of 
phthisis,  Sir  James  Paget  writes  as  follows  : — "  The  fever  and 
other  accidents  that  may  follow  an  operation  may  do  special 
harm  to  a  tuberculous  patient.  .  .  .  The  fear  of  such  a 
calamity  should  dissuade  you  from  aU  operations  of  mere 
convenience,  and  from  all  measures  of  what  may  be  called 
decorative  surgery,  in  phthisical  people;  but  it  should  not 
always  dissuade  you  from  operations  that  will  cure  diseases 
from  which  they  suffer  much,  and  by  which  their  lives  are 
wasted,  as  they  are  by  fistula  and  diseases  of  bones  and 
joints.  In  these  and  the  like  cases,  the  main  question  is, 
whether  the  local  disease — say,  a  diseased  joint — is  weighing 
on  the  patient  so  heavily,  or  aggravating  his  phthisis  and 
shortening  his  life  so  much,  as  to  justify  an  operation 
attended  with  more  than  the  average  risk  of  life  and  health. 

"  In  all  cases  of  acute  or  progressive  phthisis,  great  risk  is 
incurred  by  almost  every  operation.  The  rislcs  of  the  ex- 
citement of  many  days  of  feverish  disturbance,  and  of  loss 
of  food,  and  of  pain,  and  aU  such  consequences  of  operations, 
are  much  above  the  average ;  to  say  nothing  of  the  special 
chances  of  exciting  some  pneumonia.  I  cannot  doubt  that 
I  have  seen  patients  whose  acute  phthisis  has  become 
more  acute,  and  others  in  whom  the  early  stages  of 
phthisis  were  accelerated  by  the  consequences  of  operations. 
Therefore,  I  should  follow  the  rule  of  never  performing  any 
considerable  operation,  if  I  could  hcli)  it,  on  any  person  whose 
phthisis  is  in  quick  progress. 

"  The  case  is  very  different  with  chronic  or  suspended 
phthisis.  In  these  it  is  often  advisable  to  incur  the  somewhat 
increased  risk  of  even  a  large  operation,  in  order  to  free  the 
patient  from  the  distress  and  wasting  of  a  considerable  local 
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disease,  such  as  that  of  a  joint ;  and  I  should  be  disposed  to 
say  that  it  is  always  advisable  to  cure,  if  you  can,  a  small 
disease,  such  as  a  tistula  I  say  if  you  can,  for  y<»^i  ^^^iU  often 
be  disappointed.  In  the  tuberculous,  as  in  the  strumous, 
your  wounds  will  remain  for  weeks  unhealed,  and  perhaps 
be  unsoundly  healed  at  last  Still,  as  to  the  mere  question 
of  operating,  1  liave  seen  so  many  advantages  accrue  to 
patients  with  chronic  phthisis  from  the  removal  of  limbs 
with  joint  disease,  that  I  am  dis}tosed  to  speak  strongly  as 
to  the  general  propriety  of  whatever  operations  they  may 
reasonably  require/' 

SypMlis.— In  the  great  majority  of  cases,  syphilis  does 
not  injuriously  aftect  the  course  of  an  operation,  and  is  no 
bar  to  such  a  measure.  If  the  patient  be  rendered  cachectic, 
or  be  the  subject  of  visceral  disease,  he  is  placed  in  the  same 
unfavourable  category  with  those  who  are  similarly  affected 
from  other  causea  Wounds  made  during  the  progress  of 
secondary  sjq)hilis  more  often  heal  well  than  show  any  e\il 
tendency :  occasionally  they  become  the  seat  of  a  transient 
sj^hilitic  manifestation,  and  heal  indifterently,  or  break  down 
after  a  speedy  closure.  Such  an  event  may  occur  without 
the  apiK?arancc  of  any  distinct  syphilitic  change  in  the  part. 
The  same  may  be  said  of  operations  performed  late  in 
syphilis,  or  many  years  after  its  occurrence.  They  usually 
do  well  In  the  minority  of  the  cases,  however,  primary 
healing  is  not  secured,  or  the  wound  heals,  and  breaks  down 
again,  or  remains  open,  and  becomes  the  seat  of  a  dull,  persist* 
ing  suppuration,  or  of  an  idcer  possessed  of  specitic  characters. 
This,  perhaps,  more  often  happens  when  the  incision  involves 
tissues  which  have  been  previously  damaged  by  syphilitic 
disease.  Thus  it  comes  to  pass  that  plastic  operations  not  in- 
frequently fail  in  syphilitic  persons,  especially  when  performed 
for  the  relief  of  deformities  produced  by  some  destructive 
manifestation  of  the  disease.  Such  operations  should  not  be 
lightly  undertaken  nor  carried  out  until  every  means,  both 
by  general  and  specitic  treatment,  has  been  taken  to  place 
the  patient  in  the  best  condition  of  health. 

Rheumatism  and  Gout  have  practically  no  efifect  upon  the 
immediate  future  of  an  operation.  The  wound  heals  kindly 
and  well    It  is  unnecessary  to  say  that  an  operation  shuuld, 
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if  possible,  not  be  performed  during  an  outbreak  of  either  of 
these  conditions.  It  must  be  remembered,  also,  that  a&y  of 
the  sequelae  of  gout  or  rheumatism  may  complicate  the  issues 
of  an  operation.  Such  are  the  cardiac  changes  so  often 
attendant  upon  the  fonner  disease,  and  the  degenerations  of 
the  kidneys  and  other  viscera  which  are  apt  in  course  of 
time  to  follow  upon  the  latter. 

An  operation  not  infrequently  determines  an  attack  of 
gout,  but  such  attack  usually  has  no  noteworthy  effect  upon 
the  progress  of  the  wound.  Vemeuil  remarks  that  gout 
sometimes  manifests  itself  at  the  site  of  injury  by  fluxions, 
with  acute  pams,  which  simulate  frank  inflammation,  and 
which,  although  of  only  a  temporary  character,  may  suspend 
or  retard  the  healing  process. 

Cancer  does  not  render  a  patient  a  bad  subject  for  opera- 
tion. The  result  of  the  operation  may  be  modified  by  other 
conditions,  such  as  the  age  and  temperament  of  the  subject, 
and  the  presence  of  visceral  disease.  Cancer,  as  such,  appears 
to  exercise  no  effect  upon  the  healing  process.  Indeed,  opera- 
tions for  the  removal  of  malignant  growths  in  old  and  broken- 
down  individuals  often  do  remarkably  well 

Anaemia,  especially  when  due  to  loss  of  blood,  has  no 
special  effect  upon  a  surgical  wound.  The  healing  may  bo 
slow ;  the  patient  is  perhaps  rendered  imduly  liable  to  the 
more  serious  complications  which  follow  upon  wounds,  and 
has  little  power  to  meet  such  misfortunes.  It  is  most  import- 
ant that  before  an  operation  of  expediency  be  performed,  the 
aniemic  condition  should  be  dealt  with  by  proper  treat- 
ment. 

Leacocythsemia  has  a  most  disastrous  influence  upon 
operation  wounds.  Splenectomy,  although  performed  many 
times  in  the  subjects  of  leucocythsemia,  has  been  followed  by 
one  uniform  result — all  the  patients  have  died. 

Serious,  if  not  fatal,  results  have  followed  in  less  grave 
procedures,  and  in  the  leucocytheemic  person  even  a  trivial 
operation  is  dangerous.  They  stand  in  great  peril  of  haemor- 
rhage, and  become  the  ready  subjects  of  low  forms  of  inflam- 
mation, of  cellulitis,  and  allied  conditions. 

HsBinophilia  forbids  a  surgical  operation  of  any  but  the 
most  pressing  kind.     If  the  operation  proposed  be  urgent  and 
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required  to  save  life,  and  if  the  risk  involved  by  the  disease 
or  injury  be  cleAtly  greater  than  that  which  may  attend  a 
wound  in  a  '*  bleeder/'  it  is  obvious  that  the  operation  should 
be  carried  out.  Thus,  an  incision  for  the  relief  of  stran- 
gulated hernia,  after  every  form  of  treatment  has  been  tried, 
is  justifiabia  The  subjects  of  hfetnophilia  do  not  always 
bleed  desperately  after  a  wound ;  perhaps  the  most  certain 
hieniorrha<fe  i^dll  occur  after  an  operation  upon  the  mouth. 
Still,  a  member  of  a  "  bleeder  family,"  who  htis  nearly  bled  t^ 
death  froni  a  sli^^ht  accidental  cut  of  the  Up,  may  undergo  an 
amputation  of  the  foot  with  no  more  than  the  usual  loss  ot 
blucKl. 

Scurvy  must  stand,  so  far  as  operations  are  concerned,  in 
the  same  position  as  hiemophilia.  Apart  from  the  risk  of 
hteujorrhage  which  follows  an  operation  perfontied  during  an 
attack  of  scun^,  there  are  the  further  dangers  attending  a 
wound  which  does  not  heal,  which  ulcerates  and  leads  to 
interminable  suppuration. 

Blalaria. — The  complex  associations  of  malaria  and  injury 
axe  very  clearl}'  dealt  with  by  \^emeuil  in  the  following  pas- 
sages:— **  Malaria  may  give  rise,  at  the  site  of  injury,  to  various 
compUcations,  such  as  haemorrhage,  neuralgia,  erysipelas,  and 
spasms,  complications  which  assume  an  intermittent  type, 
and  which  jneld  to  the  employment  of  quinine. 

"The  influence  of  the  poison  is,  however,  not  always 
shown  by  periodical  disturbances.  Certain  wounds  may  as- 
smne  a  bad  appearance,  or,  at  least,  remain  stationary,  until, 
the  cause  btdog  suspected,  quinine,  which  acts  like  a  chanii, 
is  administered.  It  is  esjieciaUy  in  cases  of  malarial  cachexia 
that  are  observed  that  slowness  and  insufficiency  of  repair, 
which  end  in  serious  difluse  inflammations,  or  even  in  gan- 
grene, and  which  are  not  always  subdued  by  an ti periodic 
remediea 

"  The  operation  may  occur  under  one  of  the  following  cir- 
cumstances : — 

*'l.  In  a  patient  actually  affected  by  intennittent  fever* 
In  this  case  the  w^ound,  especially  if  it  be  followed  by  haemor- 
rhage, rapidly  and  markedly  aggravates  the  disease. 

"2.  In  a  patient  who  has  previously  been  the  subject 
oi  ague,  but  who  appears  to  have  entirely  recovered    The 
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wound,  eveu  when  slight,  may  induce  a  fresh  onset  of  agiie ; 
although  the  recovery  fi*om  the  last  attack  of  fever  was  five, 
ten,  fifteen,  or  even  more  years  ago.  On  the  other  hand,  the 
wound  itself  may  become  the  seat  of  some  local  intennittent 
comphcations,  the  patient  being  free  from  the  usual  uiaui- 
festations  of  the  disease. 

"  3.  In  a  patient  who  has  never  harl  intennittent  fever. 
who  is  Hving  in  a  healthy  coimtry,  but  who  has  formerlv 
resided  in  a  malarial  district  The  wound  in  such  cases  may 
apparently  give  rise  to  intermittent  fever  or  to  intennittent 
complications.  It  is  clear  that  the  injury,  not  being  able 
of  itself  to  produce  a  true  intoxication,  has  merely  provoked 
the  explosion  of  a  hitherto  latent  disease.  These  latter  cases 
are  not  very  rare,  and  are  especially  observed  in  large  cities 
and  in  the  healthiest  regions/' 

Acute  Diseases,  Erysipelas,  and  Inflammation.—  It  is 
needless  to  say  tiiat  no  operaiitin,  ex<  ej»t  su<  h  as  is  so  urgent 
as  to  be  necessurv  to  save  life,  should  lie  performed  during  the 
progress  of  any  acute  disease,  such  as  pnuumonia,  an  eniptive 
fever,  and  the  hke. 

The  same  may  be  said  of  erysipolas.  Incisions  have  to 
be  made  in  the  course  of  that  disease  to  relieve  tension  and 
to  evacuate  pus,  but  they  cannot  rank  as  oj>erative  measures. 
If  an  amputation  is  rendered  necessary  in  a  subject  of  ery- 
sipelas, the  less  danger  would  attend  the  postponement  of  thaj 
openition  imtil  the  acute  period  of  the  fever  had  passed. 

It  is  most  important  to  avoid,  when  possible,  any  opera- 
tion upon  inflamed  part^  This  apphes  as  well  to  so  small 
an  operation  as  the  removal  of  a  pile  as  to  the  excision  of  a 
large  tumour.  With  operations  in  the  present  sense  are  not 
classed  such  surgical  measiu*es  as  are  emplojed  for  the 
rehef  of  inflammation. 

Sir  James  Paget  gives  a  striking  example  of  dejiarture 
from  this  xtiIc.  *'  A  man  came  tu  mu,"  he  writes,  *'  in , 
the  out-patient's  room,  with  a  cyst  on  the  front  of  his  al>J 
domen,  acutely  inflamed  I  removed  it  at  onca  Tliree  orl 
four  days  afterwards  he  was  admitted  with  inflammation  oil 
the  cellular  tissue  and  inldtration  of  putrid  matter  under  the! 
skin ;  and  that  was  followed  by  phlebitis,  and  that  by  pyiemia^J 
and  that  by  death/' 
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it  may  be  here  reDiarked,  also,  that  a  good  and  fine 
cic^rix  cannot  be  expected  if  the  margins  of  the  wound  are 
formed  of  tissues  which  wore  inflamed  when  the  incision  was 
mada  This  is  well  illustrated  by  operations  upon  the  neck 
for  gland  disease,  in  which  it  is  a  point  that  the  resulting  scar 
should  be  as  insignifieant  as  possible. 

Affections  of  the  Nervous  System. — The  mental  state  of  a 
healthy  patient,  as  expressed  by  the  terms  "  nervous/'  "  neur- 
otic/* ** I'xcitable,"  "apathetic/'  has  Uttle  definite  eftect  upon 
the  result  of  an  operation.  The  very  nervous  individual,  who 
approaches  the  operation  with  bated  breath,  who  discusses  it 
with  a  tiuttcring  \nvacity,  and  is  haimted  by  exaggerated  fore- 
bodings, usually  does  well  enouglL  iy'ier  the  operation  is 
over,  her  imagination  probably  enters  upon  a  new  field ;  she 
conceives  and  prophesies  a  speudy  recovery,  and  oftiCn  as- 
sumes the  jHfle  of  the  unusually  hopeful  and  courageous 
patient 

The  least  favourable  frame  of  mind  is  that  marked 
by  gloom  and  utter  apathy,  and  by  a  morbid,  stoical  indif- 
ference, difficult  to  dispose  of  It  is  illustrated  by  the  dull- 
faced  woman,  whose  conversation  smacks  of  "  Meditations 
among  the  Tombs ; "  and  by  the  sullen  man,  who  meets  a 
cheery  account  of  the  hopeful  prosfx^cts  of  his  ojieration  by 
the  remark  that  *'  he  is  ready  to  go/' 

Possibly  the  most  favourable  nerve  conditions  are  met 
with  among  healthy  young  men,  who  sleep  well,  take  whatever 
happeus  as  a  matter  of  course,  make  few  inquiries,  and  meet 
all  circumstances  in  the  spirit  of  Mark  Tapley, 

Operations  upon  hyHterical  or  epileptixj  patients  are  apt  to 
be  comphcated  in  their  after-treatment  by  outbreaks  of  the 
nerve  affection.  While  attacks  of  both  hj^teria  and  epilepsy 
are  clearly  often  induced  by  an  operation,  on  the  other  hand 
a  precisely  opposite  effect  may  follow  the  surgical  measure. 

The  insane  bear  operations  unusually  well,  provided  that 
cerr^iin  conditions  are  present  They  must  be  in  sound 
health,  and  amenable  to  treatment,  and  of  cleanly  habits 
The  regular  Uie  of  an  asylum  is  conducive  to  a  state  of 
health  very  well  adapted  to  meet  the  strain  of  an  operation ; 
and  the  absence  of  mental  anxiety  in  the  patient  is  another 
&ivourable  feature.  In  many  subjects  of  chronic  mania,  of 
c 


18  OPERATIVE   8UEQERY. 

melancholia,  and  of  dementia,  the  general  health  is  quite 
broken  down,  and,  as  a  consequence,  they  become  unfit  sub- 
jects for  any  operative  treatment  In  those  of  the  insane,  also, 
who  are  violent,  restless,  mischievous,  or  of  very  dirty  habits, 
the  success  of  the  operation  may  be  so  far  frustrated  by  the 
patient  that  its  performance  becomes  a  matter  of  question. 

In  not  a  few  instances,  insanity  appears  to  have  been 
induced  by  operation.  The  patients  are  mostly  women,  and 
the  operation,  for  the  most  part,  one  concerning  the  breast 
or  pelvic  organa  The  occurrence  of  this  unfortunate  circiun- 
stance  is  neither  frequent  enough  nor  sufficiently  well  defined 
to  influence  a  surgeon  in  the  performance  of  a  necessary 
operation. 

It  is  needless  to  point  out  that  operations  performed  upon 
paralysed  limbs  or  upon  the  lower  extremities  of  the  subjects 
of  locomotor  ataxia  can  scarcely  be  expected  to  turn  out  welL 
The  gloomiest  forebodings  are  often  not  realised,  but  on  such 
individuals  operations  should  not  be  performed  except  on 
compulsioa 

Diabetes  offers  an  almost  positive  bar  to  any  kind  of 
operation.  A  wound  in  a  diabetic  subject  will  probably  not 
heal,  while  the  tissues  appear  to  offer  the  most  favomrable 
soil  for  the  development  of  putrefactive  bacteria.  The  wound 
gapes,  becomes  foul,  suppurates,  and  sloughs.  Gangrene  very 
readily  follows  an  injury  in  diabetics,  and  they  show  a  ter- 
rible proneness  to  a  low  form  of  erysipelas  and  of  spreading- 
cellulitia  Diabetic  gangrene  of  a  limb  is  scarcely  within  the 
scope  of  surgical  measures.  An  amputation  in  such  a  con- 
dition is  almost  invariably  fatal 

Even  when  the  diabetes  has  been  actively  treated,  and  the 
patient's  condition  has  much  improved,  an  operation  is  still 
almost  as  impromising.  After  the  injury  the  amount  of 
sugar  in  the  urine  increases  again,  and  the  result  of  months  of 
careful  treatment  is  rendered  of  little  avail 

Visceral  Disease. — 1.  HeaH  Dwea^e  and  AtheromcL — In 
the  matter  of  heart  affections,  it  may  be  said  that  the  patient 
whose  heart  is  feeble,  or  fatty,  or  embarrassed  by  valvular 
disease,  is  exposed  to  extraordinary  risk  from  the  shock  of  an 
operation,  but  apart  from  this,  heart  disease,  if  it  has  induced 
no  widespreading  tissue  change,  appears  to  add  little  to  the 
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clanger  of  the  undertaking.  On  the  other  hand,  as  Verneuil 
points  out.  valvular  lesions  and  degeneration  of  the  muscular 
tissue  of  the  heart  may,  by  changing  the  conditions  of  the 
entire  circulation,  modify  the  convposition  of  the  blood,  cause 
impairment  of  the  viscera,  alter  the  tissues,  and  bring  about 
a  condition  verj^  unfavourable  to  the  healing  process.  Such 
patients  show  a  disposition  to  passive  haemorrhages — ditlicult 
to  cheek,  together  with  a^dema  of  the  wounded  region^to 
patches  of  erythema,  to  er}'sipelas,  and  even  to  gangrene. 
There  is  a  local  atony  which  indetinitely  delays  healing  and 
converts  the  wound  int<j  an  ulcer. 

Operations  are  often  performed  ujwn  limbs  the  arteries  of 
which  are  affected  by  atheroma.  It  is  surprising  how  well 
Hgatures  maintain  a  hold  upon  such  vcxssels.  and  how  well 
they  remain  closed.  The  risk  that  would  appear  t-o  be  most 
pressing,  that  of  secoudary  haimorrhage,  is  in  actual  jjractice 
seldom  eocountered.  That  wounds  in  such  patients  are  more 
liable  to  secondary  bleedings  than  are  wounds  involving  parts 
supplied  by  normal  arterias  is  true,  but  the  occtirrence  is  not 
frequentv  The  real  risks  in  these  Civses  are  from  gangrene, 
from  sloughing  of  the  Haps  of  an  amputation,  or  the  breaking 
down  of  the  simplest  incision,  and  from  diffuse  inflanunations 
of  a  low  type. 

2.  Lunrj  Disease. — The  relation  of  phthisis  to  the  results 
of  an  operation  has  been  already  considered  Any  chronic 
lung  affectif^D,  such  as  chronic  brmicbitis,  usually  indicates 
impaired  liealth,  and  offers  difficulties  in  the  after- truatment 
on  account  of  the  embarrassed  breathing,  the  disturbance 
of  parts  produced  by  coughing,  and  the  imperfect  oxygenation 
of  the  blood.  Operations  on  such  indiviiluals  can  hardly  be 
expected  to  follow  a  quite  even  course. 

3.  Affh'iionti  of  the  Alinienfary  C(iniil,  —  ln  the  mattc^r 
of  afi'ections  of  the  alimentary  canal  there  is  little  to  hv  said. 
The  etf'ect  that  any  disease  of  the  stonmch  or  intestines  may 
have  upon  an  operation  is  to  be  measured  by  the  effect  it 
has  up:m  tht3  general  health.  The  subject  of  chronic 
dyspepsia  can  hardly  be  well  nourished,  and  the  subject 
of  habitual  constipation  is  burdened  with  a  trouble  which 
an  operation  serves  to  comphcate.  It  is  unnecc*ssary  to  sUito 
that  an  op  ration  of  any  land  should  be  avoided  during  the 
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course  of  cliarrh«a  or  d}*sentery,  and  sliould  not  be  undertaken 
until  the  patieut  has  well  recovered  frutu  the  trouble. 

4  Diaeasea  of  the  Liver, — ^Affeetions  of  the  liver  have  a 
very  injurious  influence  uj>nn  operations ;  an  influence  which 
is  peculiar  and  pronounced,  and  a  frequent  cause  of  death  in 
surgical  warda 

Even  the  ali|:,diter  forms  of  hepatic  trouble  serve  to 
compromise  the  future  of  an  operatiuru  "You  should  bu 
cautious/'  writes  Sn^  James  Paget,  ''  in  operations  upon  those 
whose  biliary  secretions  are  habitually  unhealthy ;  those  who 
have  been  often  jaundiced  ;  or  those  who  bear  that  salloTv, 
dusky  complexion,  with  dry  skin,  and  dilated  small  blood- 
vessels of  the  face,  and  saOow,  blfiod-shot  conjunctiva,  which 
commonly  tells  of  what  is  supposed  to  be  an  *  inactive  liver/ 
Many  of  this  last  class  are  not  temperate;  many  are  sedentary 
and  indolent;  many  suffer  habitually  from  hiemorrhoids ; 
probably  all  have  soujo  abdominal  plethora ;  probably,  in  all, 
their  digestive  organs  act  as  ill  as  their  skins  do.  But,  what- 
ever we  may  guess  to  be  the  special  deiect  of  these  organs, 
you  need  not  doubt  that  operations  upon  those  who  have 
them  are  attended  with  more  than  the  average  risk ;  and  that 
when  you  are  obliged  to  operate,  you  must  do  so  with  more 
than  ordinary  care  and  caution." 

The  more  defined  diseases  of  the  liver  have  a  definite' 
ill  eflect  upon  surgical  woimds.  These  are  ciri'hosis  of  the 
liver  and  the  conditions  of  fatty  or  amyloid  degeneration. 
Advanced  forms  of  these  aliectioos  offer  an  almost  absolute 
bar  to  operation.  Operations  performed  in  the  earlier  stages 
of  the  disease  will  certainly  be  injuriously  afiectcd.  The  sub- 
ject of  cirrhosis  is  probably  a  drunkard;  the  subject  of 
amyloid  degeneration,  the  victim  of  long-continued  suppura- 
tion. 

The  risks  these  patients  nm  are  numerous :  some  succumb 
to  shock,  others  die  of  exhaustion.  In  all  there  is  a 
great  risk  of  secondary  htemon^hage,  and  a  probability  that 
the  wound  will  not  heal,  but  that  it  mil  slough  and  sup- 
purate, and  become  the  seat  of  spreading  inflammation  of  a 
low  type.  Pyaemia  is,  or  was,  undulj"  common  in  these 
patients. 

No  question  is  more  difficult  to  decide  than  that  which 
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concerns  the  period  in  the  progress  of  lardaceous  disease 
of  the  liver  beyond  which  it  is  practically  iinjustifiablo  to 
operate. 

In  the  advanced  stages  of  the  disease  a  serious  tiperation  is 
certainly  not  justitiablo.  In  tba  earlier  periods,  an  operation, 
sii€li  as  an  aDiputation,  may  be  performed  with  ultimut-e 
admirable  success,  for  it  not  only  rids  the  patient  of  his 
trouble — probably  a  suppurating  joint,  with  adjacent  necrosed 
bone — but  it  removes  the  cause  of  the  visceral  complici^- 
tion. 

5.  Kid7iey  Disease. — It  may  be  safely  said  that  the  resiUts 
of  operations  are  more  powerfully  mfluenced  by  diseases  of  the 
kidneys  than  by  a  corresponding  flisease  of  any  other  organ. 
An  operation  upon  the  subject  of  Bright's  disease,  or  of  sur 
gieal  kidney,  is  a  desperate  matter.  A  patient  may  look  fairly 
healthy,  may  appear  well  nourished,  may  be  temj>erate  and 
hving  a  most  regular  Hfe,  and  the  operation  may  be  but  a 
trifling  one,  yet  the  complication  of  albuminuria  renders  the 
surgical  procediu^e  one  of  the  most  serious  and  the  most 
hazardous.  Many  an  elderly  man  has  died  almost  sud- 
denly from  the  eftects  of  rough  catheterisation^  and  it  hits 
been  foimd  after  death  that  he  was  the  subject  of  an  unsus- 
pecterl  pyelitis. 

Quite  slight  operations,  of  no  urgency,  such  as  that  for 
the  relief  of  Dupuytren's  contraction  of  the  palmar  fascia, 
have  placed  the  subjects  of  Bright*s  disease  in  great  danger 
of  death. 

In  no  case  should  an  openition  on  an  adult  be  under- 
taken without  a  preliminary  examination  of  the  urine. 

Before  performing  an  abdominal  operation,  it  should  be  a 
_  latter  of  routine  that  the  urine  be  examined  daily  for  not 
lesB  than  one  week.  Almost  every  surgeon  must  have  met 
with  instances  in  which  the  neglect  of  this  precaution  has 
led  to  calamitous  results. 

It  is  irajHissible  to  define  the  particular  powder  for  evil 
each  individual  aftectioo  of  the  kidney  has  upon  a  surgeon's 
work.  It  is  sufficient  to  know  that  the  existence  of  pus  or 
albumen  in  the  urine  places  a  patient  within  the  very  nar- 
rowest sphere  of  operative  possibihties.  It  is  true  that  in 
some  instances— as  in  a  form  of  albuminuria  met  w4th  in 
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connection  with  large  abdominal  tumours — the  existence  of 
^jhe  albumen  is  no  bar  to  an  operation ;  it  is  true,  also,  that 
patients  with  Bright's  disease  have  now  and  then  recovered 
admirably  from  large  operations.  The  fact  remains  that 
organic  disease  of  the  kidney  is  one  of  the  most  serious 
complications  with  which  the  operator  can  be  concerned. 

The  subjects  of  kidney  disease  exhibit  nearly  the  same 
evil  tendencies  after  operation  as  have  been  alluded  to  in 
dealing  with  hepatic  troubles.  They  are  exposed  to  the 
additional  risk  of  death  from  suppression  of  urine  and  uraemia. 
Such  patients  often  die  of  exhaustion  many  days,  or  even 
a  week  or  more,  after  the  operatioa  They  are  especially 
prone  to  all  the  evils  incident  to  wounds.  Primary  healing 
oan  never  be  depended  upoa 

A  plastic  operation  is  unjustifiable  in  a  subject  of  kidney 
disease;  the  operation  wound  is  liable  to  break  down,  to 
suppurate,  and  be  the  seat  of  secondary  haemorrhage,  of 
erysipelas,  of  a  foul  cellulitis,  and  of  gangrene.  When 
pyaemia  was  common  in  hospital  wards,  the  subject  of 
kidney  disease  became  its  readiest  victim.  Surgeons  have 
learnt  how  to  ward  oflf  pyaemia,  but  they  have  yet  to  learn 
how  to  meet  the  terrible  complication  of  Bright's  disease. 

2. — THE    PREPARATION    OF    THE    PATIENT. 

The  Period  before  the  Operation.— It  will  be  evident,  from 
what  has  been  already  written,  that  the  most  thorough 
examination  possible  of  the  patient  should  be  made  before 
an  operation  is  undertaken. 

To  carry  this  out,  it  is  well  that  the  individual  should  be 
under  observation  for  some  little  time  before  he  appears  in 
the  operating  room. 

In  the  case  of  those  who  have  been  long  confined  to  bed, 
it  is  obvious  that  the  sooner  they  are  relieved  the  better. 

On  the  other  hand,  in  the  matter  of  operations  of  ex- 
pediency upon  patients  who  may  be  termed  healthy,  it  is 
well  that  they  should  pass  through  a  ])eriod  of  rest  before 
the  operation  is  perfonned.  Operations  hurriedly  imdertaken 
are  often  perilous,  and  are  not  infrequently  regretted.  It  has 
been  already  pointed   out    (page  6)   that   the   condition  of 
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active,  robust  health  is  not  the  best  adapted   to  meet  the 
circuuistances  of  surgery. 

In  hospital  practice  it  is  never  wise  to  operate  upon  a 
man  who  conies  straight  to  the  wards  from  some  active 
out-door  work,  who  is  robust,  and  has  been  Uving  heartily, 
and  who  has  still  the  vigorous  throb  of  exercise  in  his 
blood  and  in  his  limbs.  To  perform  upon  such  a  patient 
such  an  operation  as  that  involved  in  the  radical  cure  of 
hernia,  is  to  expose  hira  to  needless  and  reckless  risk.  The 
praotiee  is  frequent,  lor  the  operation  ha.s  been  previously 
arranged,  and  the  man  does  not  want  to  lose  even  a  few 
hours'  work 

Such  a  patient  is  placed  in  an  infinitely  better  condition 
by  a  few  days'  rest  in  a  hospital  ward  He  here  becomes 
accustomed  to  his  surroimdings :  he  has  time  to  be  rid  of 
the  refuse  matter  in  his  tissues,  which  can  no  longer  be 
cast  otf  by  mnscuhir  exertion  ;  his  hearty  appetite  is  enabled 
to  adapt  itself  to  his  present  requirements ;  the  excreta  can 
be  dealt  i^ath ;  and  time  is  allowed  (and  it  is  needed  in  some 
hospital  patients)  to  make  clean  the  skin. 

To  all  the  organs,  to  the  still  strongly-beating  heart,  and 
to  the  over-worked  muscles,  there  is  allowed  a  period  of  re- 
pose. When  the  operation  day  arrives,  the  patient  has 
become  acchmatised,  strict  coniinement  to  bed  and  a  limited 
diet  do  not  involve  so  very  sudden  a  change,  he  has  adjusted 
himself  to  his  new  environment,  and  the  ordeal  is  met  after 
a  period  of  physiological  rest 

The  same  appHes  equtJly  to  surgery  in  private  life.  Many 
a  surgeon  has  regretted  an  operation,  performed  on  the  spur 
of  the  moment,  in  his  own  consulting  room,  and  the  jiHtient 
has  Hved  to  place  a  peculiar  construction  upon  the  operator's 
inition  of  a  *'  mere  trifle  "  or  a  "  mere  prick" 

Many  small  ojierations  would  do  iiitinitely  better  if  the 
patient  would  consent  to  the  preliminary  of  a  few  days'  rest 
This  is  conspicuous  often  in  operations  upon  piles,  when  the 
subject  ]M?rsists  in  absorbing  himself  with  his  work  up  to  the 
time  of  the  operation.  Often  a  business  man  wiU  overwork 
himself  desperately  before  his  operation  in  order  that  his 
aft'uirs  might  not  suffer  in  his  absence. 

What  is  worth  doing  at  aU  is  worth  doing  well,  and  not  a 
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few  operations,  the  performance  and  recovery  froio  which 
have  to  be  compressed  within  a  few  hurried  days,  had  better 
not  have  been  performed  at  all 

Biet. — Tlie  practice  uf  starving  a  patient  before  an  opera- 
tion is  undoubtedly  unwise.  The  amount  of  the  food  should 
be  suited  to  the  condition  of  an  individual  who  is  inert  and 
Avithin  doors.  It  should  be  nutritions,  but  small  in  bidk,  and 
not  of  a  character  tr»  leave  much  dehris  m  the  intestine. 
Entire  abstinence  from  alcohol  for  a  week  or  more  before  an 
operation  might  prove  very  judicious  in  not  a  few  instancea 
The  patient  who  ''keeps  himself  up"  hy  spirits  before  an 
operation  is  preparing  for  himself  a  sore  down-going  after  the 
event  is  over. 

The  Bowels. — The  bowels  shoidd  be  well  opened  on  the 
eve  of  tlie  operation ;  and  this  is  best  eflected  by  an  aperient 
overnight  and  an  enema  in  the  morning 

Cleanliness. — Care  should  be  taken  that  the  patient's  body 
is  clean,  A  warm  bath  on  the  night  before  the  operation 
is  desirable  whenever  possible,  and  a  source  of  comfort  to  the 
patient 

The  part  to  be  operated  upon  should  be  especially 
cleansc^l  The  skin  should  be  well  rubbed,  or  even  scrubbed, 
with  siMip  and  water,  and  may  be  afterwards  more  thoroughly 
purified  by  being  covered  for  some  hours  with  a  towel  soaki 
in  carbolic  lotion. 

The  shaving  off  of  the  axillary  or  pubic  hair — when  an 
operation  concerns  those  regions — might  be  postponed  until 
the  patient  is  being  aofesthetised 

Clothing. — The  body  should  be  well  and  warmly  clad 
during  an  operation.  Not  a  httle  of  the  shock  that  often 
follows  a  long  operation  may  be  due  to  the  fact  that  the 
patient  has  been  l}"ing  nearly  naked  upon  a  table,  for  an  hour 
or  more,  possibly  m  a  cold  room,  and  exposed  to  the  further 
chilling  action  of  wet  applications.  This  precaution  applies 
especially  to  old  persons  and  to  the  winter  time.  So  long  as 
the  part  to  be  dealt  ^\4th  is  well  exposed,  the  rest  of  the  body 
cannot  be  too  well  protected,  and  liberal  use  should  be  made 
of  blankets,  warm  w^ooUen  stockings,  woollen  jerseys,  jackets, 
and  the  like. 

The  night-dress  to  be  worn  after  the  operation  should  be 
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divided  down  the  back,  so  that  it  may  be  removed  without 
distiirbiug  the  patient,  The  form  of  flannel  jacket  called  by 
nurses  a  *'  nigbtiu^^ale  "  is  very  useful,  especially  for  patients 
who  can  sit  up  in  bed. 

In  the  case  of  women  with  long  hair,  the  various  coils 
and  twists  shoulrl  be  undone,  the  whole  hair  parted  behind 
in  the  median  line  and  flisposed  of  in  two  simple  lateral 
plaits.  The  hair  is  thus  kept  out  of  the  way — ^ould  the 
operation  concern  the  head  and  neckband  after  the  operation 
the  heatl  can  rest  comfortably  upon  the  imtural  scalp,  and 
not  upon  a  complicated  mound  of  msps  of  hair,  hair-pins, 
and  other  foreign  substaiHi^s. 

The  Horn*  for  the  Operation.— The  most  convenient  time 
for  an  operation  is  the  early  morning,  say  between  e^ht  and 
ten  am.  As  the  patient  should  have  no  food  for  five  hours 
before  he  is  anffisthetised,  this  appointment  involves  the  omis- 
sion of  no  meal  but  breakfast.  If  he  has  slept  well,  there  is 
little  time  between  his  sleep  and  the  surgeon's  coining  in 
which  to  ruminate  and  to  foster  an  alann.  Should  any 
serious  complication  occur  within  a  few  hours  of  the  oi>era- 
tion,  it  will  be  daylight,  and  prompt  assistance  will  probably 
be  at  hand. 

The  above  observations  apply  to  the  preparing  of  a  patient 
for  an  operation  of  some  magnitude.  They  apply  in  propor- 
tionate degree  to  procedures  of  lesser  gravity.  For  certain 
measiu'es  special  preparations  have  to  be  made.  These  are 
described  in  the  sections  which  deal  with  them. 


CHAPTER    11. 

The    Operator. 

The  surgeon,  according  to  the  oft-quoted  axiom  of  Celsus, 
should  be  young.  By  this  it  is  to  be  inferred  that  he  should 
be  possessed  of  the  muscular  strength,  the  courage,  the  sure- 
ness  of  hand  and  the  keenness  of  eye,  which  are  assumed  to 
be  the  quaUties  of  youth. 

Operative  surgery  is  a  handicraft,  and  the  accomplished 
operator  must  lay  claim  to  be  considered  a  skilled  handi- 
craftsman. Like  other  and  simpler  handicrafts,  much  in  the 
attainment  of  success  depends  upon  natural  aptitude  and 
physical  qualification ;  but  still  more  depends  upon  culture 
and  patient  practice.  A  well-matured  and  well-balanced 
judgment  guides  the  hand  of  him  who  shows  most  skill ;  he 
may  do  well  who  is  bold,  but  he  will  do  better  who  has  pre- 
cise knowledge.  The  surest  sense  of  confidence  rests  with  the 
operator  who  knows  accurately  what  he  intends  to  do,  and 
how  to  do  it  The  least  success  follows  the  hand  of  the  man 
who  retains  throughout  an  operation  a  speculative  spirit^ 
who  depends  largely  upon  his  imagination  for  conditions, 
and  upon  the  fortune  of  events  for  results.  A  shakiness  of 
the  hand  may  be  some  bar  to  the  success  of  an  operation,  but 
he  of  a  shaky  mind  is  hopeless.  In  the  handling  of  a  sharp 
instrument  in  connection  with  the  human  body  a  confusion 
of  the  intellect  is  worse  than  chorea. 

The  actual  manipulative  part  of  surgery  requires  no  very 
great  skill,  and  many  an  artisan  shows  infinitely  more  adept- 
ness  in  his  daily  work  A  wood  engraver  would  probably 
soon  find  as  little  difficulty  in  baring  the  carotid  artery  as  a 
stone  carver  would  find  in  performing  osteotomy. 

It  is  in  the  mental  processes  involved  in  an  operation 
that  not  a  few  fail  There  is  some  lack  in  the  precision,  the 
fitrauied  attention,  the  art  to  meet  any  possibility,  and  the 
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capacity  for  forminp^  a  ready  judgment,  which  must  follow 
each  moveiiipnt  of  the  surgeon*s  knife. 

Some  of  the  most  inemdible  examples  of  surgical  blun- 
dering, such  as  the  fashioning  of  flaps  in  such  a  way  as  to 
amputate  the  trunk  from  the  limb,  and  the  opening  of  the 
stomach  in  mistake  for  the  colon  in  performing  lumbar 
eolotomy,  are  calamities  due  to  mental  rather  than  to  physical 
iefecta 

The  mere  handicraftsmanship  of  surgerj'  depends,  as  has 
been  already  said,  not  only  upon  natural  physical  endow- 
ments, but  also  upon  careful  practice  and  education.  Some 
men  are  bom  with  steady,  dexterous  fingers  and  precise  and 
quick-mo\^ng  muscles;  others  overcome,  with  more  or  less 
success,  a  congenital  and  obstinate  clumsiness. 

Every  pains  should  be  taken  to  cidtivate  what  may  be 
termed  a  mirf/ieal  hantt  A  shaky  band  may  be  bom  with 
its  possessor,  and  may  remain  unaffected  by  any  attempts  to 
amend  it  ITiis  imijortant  defect  may  also  be  develojied  by 
irregular  modes  of  hving,  by  the  moderate  use  of  alcohol,  and 
by  smoking.  The  effect  of  t<3bacco  is  obvious  enough  in 
most  instances,  although  its  inHuence  may  be  very  transient. 

The  full  use  of  the  larger  muscles  as  developed  by  vigorotis 
athletic  exercises  adds  distinctly  to  the  steadiness  of  the 
hand,  and  of  his  general  muscular  development  an  operator 
should  be  most  careful  Athletic  exercises,  involving  the  upper 
limbs,  such  as  fencing,  rowing,  and  practice  in  a  gvmnasium, 
certainly  render  the  hand  for  some  hours  after  such  exercise 
unsteady,  although  after  a  longer  period  of  rest  precision  in  the 
action  of  the  smaller  muscles  is  with  ecjual  certainty  improved. 
In  connection  vdih  this  point,  it  is  needless  to  say  that  violent 
exertion  on  the  part  of  the  operator  is  not  wise  immediat.ely 
before  an  operation.  A  surgeon  who  is  careful  of  the  manner 
in  which  his  scalpel  is  held  should  not  carry  a  heavy  bag  to 
the  scene  of  his  labours,  nor  should  he  take  part  in  such 
muscular  »»xertions  as  are  needed  to  move  operating  tables 
or  beds,  or  to  hft  a  heavy  patient  The  vigorous  efforts 
which  may  be  necessarj^  to  restrain  the  violence  of  a  patient 
under  chloroform  are  apt  to  render  the  arms  of  those  so 
engaged  very  tremulous. 

The  action  of  the  palmar  muscles  can  be  very  admirably 
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developed  by  such  occupations  for  a  leisure  hour  as  etcBing 
on  copi>er,  sketching,  or  wood  carving. 

A  knowledge  of  anatomy  is  essential  to  the  operating 
surgeon.  Such  knowledge  as  is  needed,  however,  is  not  to 
be  obtained  irom  books  alone,  or  even  from  books  in  pre- 
ponderating degree.  It  must  be  such  ** anatomy"  as  is  to 
be  acquired  by  long  work  in  the  dissecting-room,  and  it  may 
not  be  too  much  to  say  that  he  who  would  deliberately  adopt 
the  career  of  an  operating  surgeon  should  have  served  for 
some  years  the  dreary  apprenticeship  involved  by  the  duties 
of  a  demonstrator  of  anatomy. 

Such  work  teaches,  not  only  the  position  and  relation  of 
parts,  but  it,  and  it  alone,  can  instil  into  the  mind  and  the 
fingers  a  proper  appreciation  of  tissues,  and  the  knowledge 
of  what  may  be  termed  the  anatomy  of  the  individu4iL  A 
surgeon  may  know  well  the  origin,  insertion,  and  relations  of 
the  parietal  muscles  of  the  abdomen,  but  he  who  has  dis- 
sected and  demonstrated  the  lumbar  region  in  "  subjects "  of 
all  kinds,  many  times  over,  has  also  h>  knowledge  of  the 
depth,  the  thickness,  the  appearance,  and  the  disposition  of 
the  tissues,  not  as  they  lie  in  an  abstract  body,  but  as  they 
may  be  expected  to  be  found  in  individuals  of  different  types. 
Moreover,  the  work  of  dissection  affords  the  most  ex- 
cellent training  in  the  hancUcraftsmanship  of  the  future 
opera  tf»r. 

Precision  of  knowledge,  precision  in  judgment,  precision  of 
hand,  are  all  needed  in  a  surgical  operation.  They  are  the 
foundatii>n  of  the  coolness  and  the  sang-froid  with  which  a 
surgeon  is  presumed  to  bo  possessed,  and  it  is  to  their  absence 
that  can  usuaDy  be  jiscribed  that  condition  of  mind  known 
as  "surgical  delirium/* 

He  who  is  about  to  undertake  an  operation  should  loiow 
precisely  what  ho  intends  to  do,  tmd  should  then  proceed 
to  do  it  He  should  have  estimated  probabilities,  and  be 
quite  aware  of  his  mode  of  dealing  with  them. 

The  individual  w^ho  jitunges  into  an  oiieration  with  an 
uncertainty  he  would  condemn  in  the  pursuit  of  an  ordinary 
business  imdertaking,  and  who  discards  anatomical  precision 
for  the  old  maxim  "  cut  and  tie/*  is  likely  to  reap  the  reward 
of  his  labours. 
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Hie  surgeon's  precision  should  apply  to  every  detail  of 
the  oi>eration  and  its  surroundings.  He  should  select  and 
an'ange  and  examine  his  instruiiients  with  the  greatest  care ; 
should  consider  himself  responsible  for  the  minutest  detail  in 
the  needed  arrangements ;  ^id  shoidd  have  a  proper  respect 
for  the  ma^iitudo  of  small  things. 

The  introduction  of  anaesthetics  has  very  greatly  altered 
the  circumstances  of  operative  surgery,  as  it  has  transformed 
the  siirroutidings  of  the  operation  table. 

It  is  no  longer  a  point  of  piiiimry  importance  that  a  stone 
should  be  extracted  in  a  few  seconds,  or  a  limb  removed  in  a 
limited  number  of  minutes.  A  pupil  with  a  waU;h  in  his 
hand  no  longer  stands  beside  the  struggling  and  shrieking 
patient  to  take  "  the  time.**  Tlie  days  of  the  so-called 
"  brilliant "  surgeon  are  over.  BrLlhancy,  as  now  associated 
with  operations,  will  prolmbly  concern  the  reckless  mani- 
pulations of  an  iiTespousible  hand  or  the  fortunate  thrusts 
of  the  overbold.  It  belongs  to  the  surgical  "  freu  lance/'  and 
is  associated  with  many  happy  results,  and  with  many  more 
which  are  lamentable. 

The  operating  theatre  of  a  large  hospital,  and  the  presence 
of  an  audience  of  enthusiastic  and  mar\^eI-lo\"ing  students, 
otter  a  great  temptation  for  the  display  of  theatrical  effect, 
and  encourage  a  disregard  for  other  than  immediate  results. 

The  time  is  even  now  not  long  past  when  a  surgeon 
would  '*  whip  off"  a  leg  or  remove  a  stone  with  something  of 
the  fever  and  M€U  of  a  conjurer  who  draws  an  unexpected 
rabbit  from  his  sleeve. 

The  assristanis  at  an  operation  have  an  exceedingly  im- 
portant office  to  fill,  and  their  capacity  for  their  work  must 
neceesaiily  vary.     It  is  a  part  of  an  operator's  duty  to  see  that 

teach  assistant  is  fully  informed  of  what  he  has  to  do,  and. 
if  possible,  of  the  manner  of  his  doing  it  An  unsuccessful 
operation  is  often  attended  by  much  abuse  of  the  assistants, 
and  by  very  severe  criticisms  of  their  manipulative  powers. 
Such  condemnation  may  be  just,  or  may  only  serve  to  illus- 
trate the  proverb  that  **a  bad  workman  complains  of  his 
tools/*  It  is  during  the  most  perplexing  stages  of  an  opera- 
tion, and  when  things  are  going  ill,  that  the  indifferent 
... 


30  OPERATIVE   SURGERY. 

hold,  and  that  the  clumsiness  of  assistants  is  beyond  the 
limits  of  human  belief. 

In  the  matter  of  dress,  the  operator  should  be  "in  his 
shirt-sleeves,"  with  his  arms  bare,  and  clothed  from  his  collar 
to  his  feet  in  a  simple  macintosh  aproa  The  practice  of 
wearing  an  ancient  and  discarded  frock-coat,  which  repeated 
operations  have  rendered  stiff  with  blood,  is  not  consistent 
with  the  rudiments  of  antiseptic  surgery.  If  the  surgeon 
must  wear  a  coat,  let  it  be  an  entirely  new  ona 

Sleeves  of  macintosh,  or  of  any  other  material,  are  ob- 
jectionable, clumsy,  and  in  the  way. 
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CHAPTER  III 

The  Opekatino-Room. 

The  Room. — Of  the  operating  theatres  and  operating 
wards  of  liospiUiLs  it  is  not  necessary  to  speak.  It  must  be 
assumed  tiiat  they  have  been  constructed  upon  an  accepted 
plan,  and  are  equipped  to  the  satisfaction  of  those  who  are 
responsible  for  the  treatment  carried  out  in  them. 

On  the  other  hand,  no  Uttle  care  has  to  be  exercised  in 
selecting  and  preparing  a  room  in  a  private  house  for  an 
operation  of  importance. 

It  is,  in  the  tirst  jiloce^  essential  that  the  house  be  in  a 
perfectlj'  sanitary  condition,  and  as  it  api>ears  to  be  an  article 
of  the  householder's  faith  that  the  hygienic  state  of  his  or  her 
iremises  is  exceptionally  perfect,  it  is  well  that  the  building 
ould  be  examined  by  a  skilled  person  without  the  re- 
idential  bias. 

On  the  night  before  the  operation  the  patient  shoidd  sleep 
in  a  room  other  than  that  in  which  the  operation  is  to  be 
performed  The  operating-room  can  then  be  prepared  at 
leisure,  and  without  the  patient's  direct  knowledge.  It  is  in 
this  room  that  the  patient  should  remain  during  the  after- 
treatment.  A  second  bed  will  probably  be  required  for  a 
nurse.  As  Mr,  Doran  well  puts  it,  "  the  apartment,  speaking 
in  general  terms,  should  be  large  enough  for  two  i)eople  to 
Uve  and  sleep  in  for  several  weeks,  according  to  cuiTent 
authorities  in  hygiene." 

The  room  should  be  made  as  nearly  like  a  hospital  ward 
as  possibla  The  carpet  and  all  unnecessary  hangings  and 
curtains  should  be  removed.  It  should  be  bared  of  aU  but 
absolutely  essential  furniture.  Tlae  waUs  should  be  brushed 
down  and  the  floor  scrubbed,  and  the  room  may  be  well  ven- 
tilated on  the  previous  day  by  open  windows  and  a  large  fire. 

The  practice  of  allowing  a  carbolic  spray  to  be  at  work 
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in  the  room  for  some  haiirs  before  the  operation  is  commend- 
able, especially  in  the  crowded  houses  of  a  large  town. 

The  room  should  be  *juiet,  light,  and  well  ventilated,  and  is 
pleasanter  if  its  windows  look  towards  the  south.  It  should  not 
be  near  a  water-closet  An  open  tire  place  is  most  desirable, 
and  the  less  gas  burnt  in  the  room  the  better.  It  should  be 
ascertained  that  the  windows  open  readily.  The  table  should 
stand  upon  a  sqiiai'e  of  drugget,  for  a  eai'petless  pohshed  floor 
is  apt  to  be  dangerouslj^  slippery. 

The  tempemtnre  of  the  room  during  and  after  the  opera- 
tion shonid  be  kept  at  about  60"^  to  Co"",  and  shuuld  not  be 
allowed  t^  fluctuate. 

The  Patient's  Bed.— The  patient's  bed  should  be  a  narrow, 
simple,  iron  bedstead,  with  a  woven  spring  body,  upon  which 
is  placed  a  horsehair  mattress.  There  should  be  no  rail  on 
either  side,  and  but  a  low  one  at  the  head  or  foot.  The  bed 
should  be  so  located  in  the  room  that  the  patient  will  be 
accessible  from  all  sides,  and  the  wound  be  dressed  with  ease. 

It  is  usually  most  eunvenient  that  the  bed  should  stand 
in  the  centre  of  the  room — probably  in  the  place  oecujued  by 
the  opcratmg  table— and  be  so  arranged  that  the  head  is 
towards  the  Ught,  that  is  to  say,  as  the  uidividual  Ues  in  bed 
the  hght  win  be  behind  him. 

A  bed  in  a  corner  is  always  inconvenient*  and  may  in  a 
ease  of  sudden  secondary  hieniorrhage  be  a  som'ce  of  danger, 
the  ]iatient  being  accessible  from  one  side  only. 

To  allow^  a  heavy  patient,  after  a  serious  operation,  to 
return  to  a  large  wide  bedstead,  covered  by  a  voluminous 
feather  mattress,  into  the  centre  of  which  the  helpless  in* 
dividual  smks,  is  to  place  him  hi  a  position  of  some  peril. 

After  many  operations  a  bed-cradle  will  be  required  In 
some  cases  a  "  bed  pidley  "  may  be  conveniently  affixed  to  the 
joist  of  the  ceiling  over  the  head  of  the  patient's  bed. 

Accessories. — ^The  other  accessories  are  a  large  table  for 
the  basins  and  one  or  more  small  and  light  tables  for  the 
instruments.  The  instrument  table  should  be  on  wheels,  so  i 
to  be  readily  moved  when  required.  A  large  vessel  in  which  to 
lirst  rinse  the  sponges  a.s  they  are  handed  back,  soaked  wdtli 
blood,  etc.,  to  the  nurse,  is  desirable,  antl  for  this  a  china  foot- 
bath answers  aduiirably.      Receptacles   are   needed    for  the 
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dirty  water,  and  possibly  for  such  evacuations  as  ascitic  flnid 
or  the  contents  of  an  ovarian  cyst 

A  liberal  supply  of  hot  water  should  be  at  hand,  and  a 
suitable  provision  of  pillows^  towels,  and  macintosh  sheets, 
together  with  the  usual  nursing  accessories.  In  Mr.  Mayo 
Robson's  valuable  little  book,  *'  A  Guide  to  the  Instruments 
and  AppUances  required  in  Various  Operations,"  is  a  detailed 
list  of  the  articles  actually  needed  both  in  the  operatin,£r-nx>ra 
and  the  patient's  bed-ro(»Tii.  Another  valuable  pamphlet  is 
Dr.  Keens  on  "The  Organization  of  an  Operation." 

The  Operating  Table, — ^The  table  employed  should  be 
simple,  strong,  and  steady.  It  is  essential  that  it  should  be 
narrow,  and  of  a  licight  convenient  to  the  individual  operating. 
A  table  with  the  following  measurements  will  be  found  con- 
venient ;  length,  5  to  0  feet ;  u'idth.  2  fer-t ;  heii^^ht,  SS  inches.  It 
should  be  covered  by  either  a  thin,  tinn  horsehair  mattress, 
or  by  a  lai-ge  and  neatly-folded  blanket.  The  latter  is  the 
more  convenient  in  o{)erations  performed  in  private  houses. 

The  plan  of  having  two  small  tallies  placed  ui  the  form 
of  the  letter  T  is  decidedly  inconvenient.  It  should  be  re- 
membered that  the  table  may  need  to  be  moved  during  the 
operation.  For  example,  in  the  removal  of  the  tongue,  with 
preliminary  ligation  of  the  Imgual  arteries  in  the  neck,  it  is 
not  often  that  the  table  can  be  so  placed  that  the  light  falls 
equally  well  upon  bi3th  sides  of  the  neck.  As  a  good  Ught  is 
very  essential  for  this  procedure,  the  table  may  have  to  be 
placed  in  one  position  while  the  left  arterj^  is  being  secured, 
and  in  another  when  thu  right  is  dealt  witk  A  slender,  un- 
steady table  may  prove  a  source  of  actual  danger  I  have 
seen  a  table  give  way  entirely  while  the  struggles  of  the 
patient  were  being  restrained  during  the  early  sti«ges  of 
auiii^sthetisation. 

The  crazy  contrivances  and  makeshifts  which  the  patient's 
friends  sometbiies  consider  to  be  ijjgt*nious  substitutes  for  a 
proper  t4ible  are  to  be  distinctly  avoided.  I  have  a  recol- 
lection of  one  altar-hke  construction,  made  of  four  boxes  and 
a  small  chest  of  drawers,  upon  which  was  recumbent  a  heavy 
miui,  prepared  for  an  excision  of  a  part  of  the  lower  jaw. 

The  best  operating  table  with  which  I  am  acquainted  is 
that  designed  by  Professor  William  Rose,  of  King's  College, 
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and  nianufiicturod  hy  Roskilly.  Ifc  is  in  use  at  many  of 
the  nietropolititn  hospitals.  It  is  strong,  but  light,  and  m 
in  every^  way  remarkably  convenient 

Tlie  table  is  very  steady,  but  by  the  action  of  a  sim]ile 
lever  is  at  once  raised  upon  wheels,  and  ean  then  be  moved 
abotit  readily  while  the  patient  is  lying  u]wm  it. 

The  head  and  shoidders  can  be  raised  to  any  angle  by  a 
simple  screw  meehanisin.  By  another  contrivance,  the  in- 
clination of  the  whole  trimk  can  be  altered  in  a  moment.  By 
an  et[iially  convenient  apparatus,  both  lower  limbs  can  be 
flexed  at  the  knee  and  hip  joints.  The  *  leg  pieces  "of  the 
table  can  be  placed  at  any  angle,  or  can  be  remo%^ed,  as  w^ould 
be  necessary  in  amputation  of  the  lower  hmb.  ^\nriile  the 
patient  is  in  the  lithotomy  position,  the  buttocks  can  be 
elevated  or  lowered  avS  required,  and  i\ith  the  utmost 
readiness. 

Although  capable  of  manifold  afljustments,  the  tnhle 
cannot  be  said  to  be  complicated,  and  so  far  as  strergth  is 
concerned  it  has  well  stood  the  test  of  time. 

The  Arrangement  of  the  Tables,  etc.— The  operatmg  table 
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should  be  placed  in  the  best  attainable  light,  and,  in  the 
case  of  most  operalioos,  with  the  patient's  feet  towards  the 
windows.  If  there  be  two  windows  near  together  in  the  same 
wall  of  the  room,  the  table  may  be  so  placed  as  to  be  at  right 
angles  to  the  wall,  and  to  have  its  foot  opposite  the  space 
between  the  two  sources  of  light.  There  should  be  sufficient 
r*.»oin  on  all  sides  of  the  table  to  allow  an  individual  to  pass 
freely. 

The  general  :Iisposal  of  the  tables,  and  of  the  siu'geon  and 
his  assistants,  is  illustrated  in  the  diagram  (Fig.  1),  which 
Tuay  be  considered  to  relate  to  such  an  operation  as  the 
radic^al  cure  of  hernia  or  the  removal  of  a  tumour  from  the 
thigh. 

The  aniesthetist  stands  at  the  head  of  the  table,  and  the 
.iprrat^r  on  the  patient's  right.  Close  to  the  surgeon's  right 
hand  is  a  light  table  Ibr  the  necessary  instruments. 

A  larger  table  for  accessory  and  spare  instrimients,  and 
for  such  apparatus  as  the  thermo-cautery,  etc.,  may  be  placed 
at  a  distance  behind  the  operator. 

The  chief  assLstJint  stands  on  the  left  side  of  the  table, 
opposite  the  surgeon.  It  is  by  this  assistant  that  the 
sponging  is  done  and  the  haemorrhage  attended  to. 

Ik^hind  this  assistant,  and  entirely  to  the  left,  is  a  large 
table  for  the  biisins  needed  for  the  sponges,  and  for  receivers, 
jars  of  lotion,  etc.,  and  at  this  table  the  two  nurses  are  placed 

A  smaller  table  may  stand  close  to  the  larger  one  to  take 
the  dressings  necessary  for  tlie  case 

A  second  assistant  may  j>lace  himself  to  the  operator's  left 
and  upon  the  right-hand  sicle  of  the  operating  table. 
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CHAPTER   IV. 

The  Instruments  and  AccEssoRiEa 

The  operator  should  attend  personally  to  the  selection  and 
care  of  all  instruments,  and  to  the  minutest  matters  which 
concern  them. 

They  should  be  in  perfect  condition,  and  above  all  things 
clean.  Dissecting  forceps  and  pressure  forceps  are  often 
found  with  the  teeth  clogged  with  the  blood  from  the  last 
operation,  or  with  the  greasy  black  compound  with  which 
they  have  been  last  cleaned  at  the  instrument-maker  a 
Trocars,  directors,  and  probes  need  very  careful  cleanijQg, 
and,  although  the  blade  of  a  knife  may  be  brilliant,  its  rough 
handle  may  be  filthy. 

An  opportunity  is  sometimes  afforded  of  inspecting  the 
instruments  in  a  httle-used  pocket  case,  and  their  condition  is 
occasionally  open  to  unpleasant  criticism. 

Ingenious  instruments  which  fold  up  into  a  small  compass, 
or  which  combine  many  functions,  are  usually  to  be  avoided. 

In  the  selection  of  instmrnents,  each  manipulator  must 
exercise  his  own  taste,  and  found  his  choice  upon  his  habit 
of  hand.  It  is  improbable  that  twenty  men  would  select  the 
same  pen  or  pen-holder  out  of  a  collection  of  twenty  samples, 
but  they  might  all  write  equally  welL 

There  is  no  doubt  but  that  the  fewer  the  implements  to 
which  a  surgeon  accustoms  himself,  and  the  simpler  they  are, 
the  better.  As  has  been  already  said,  the  surgeon's  work  is 
a  handicraft  He  should  depend  more  upon  his  fingers  than 
upon  his  tooL  He  who  is  really  expert  with  one  instrument 
has  an  advantage  over  him  who  is  indifferently  familiar  with 
many. 

The  best  work  is  done  with  the  simplest  implementa  A 
surgeon  who  is  dependent  upon  a  special  instnunent  for  this 
and  a  special  instrument  for  that,  is  a  poor  handicraftsman. 
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He  is  servilely  subject  to  his  special  forceps  and  his  particular 
knives  and  needles  for  a  particular  operation.  An  iateuding 
subject  for  operation  may  well  mea^sure  the  depth  of  his  sigh, 
at  the  sight  of  the  surgeon,  by  the  size  uf  rhu  operator's  in- 
strument bag. 

Some  of  the  least  progressive  periods  in  the  development 
of  the  surgeon's  art  have  been  nmrked  by  the  prolific  pro- 
duction of  instruments.  With  few  exceptions,  complex 
apparatus  and  appliances  which  are  credited  with  being 
ingenious,  or  labour-saving,  or  automatic,  are  bad. 

A  great  ujultitudo  of  the  instruments  which  figure  in  the 
makers*  catalogues  are  endenecs  of  ineunipi'tonee,  and  of  a 
lack  of  dexterity  which  prevented  the  inventor  fi*om  making 
full  use  of  his  ha!:ds. 

On  turning  over  the  pages  of  sut^h  catalogues,  one  is 
struck  by  the  cireumstance  that  among  the  very  numerous 
names  of  designers  of  instruments  there  are  but  very  few 
belonging  to  surgeons  who  are  or  have  been  eminent  as  first- 
class  operators.  It  is  true»  moreover,  that  among  what  may 
be  termed  modem  new  instriuxients,  the  chief  of  those  wliich 
have  couje  into  immediate  and  general  use  are  accredited  to 
famous  operators.  With  such  may  be  namefl  the  bone  forceps 
and  hon  forceps  of  Fergusson,  Listons  am]>utating  knives, 
Sjine's  knives,  and  the  ovarian  trocar  and  pi-essure  forceps 
of  Sir  S|Kmcer  Wells. 

A  great  deal  can  be  done  in  operative  surgery  with  a 
scal|:>cl  and  a  pair  of  dissecting  forceps,  and  indeed  there  is 
but  comparatively  little  that  cannot  in  some  way  be  accom- 
plished with  those  instruuieuts. 

A  brief  notice  is  here  given  of  the  simiJest,  most  general, 
and  most  essential  instnunents.  The  special  instnmients  are 
considered  in  the  chaj>ters  dealing  with  the  procedures  with 
whidi  they  are  concerned. 

The  Scalpel  shoidd  be  light,  and  should  have  a  handle  of 
good  length,  which  should  l*e  thin  and  quit-e  smtJOtk 

A  length  of  four  inches  for  the  handle,  and  a  width  of 
from  three-eighths  to  half  an  inch,  are  convenient  A  shorter 
handle  does  not  rest  nr^perly  in  the  hand ;  it  is  like  a  too 
short  jjcn^holder  or  paint- brush.  A  longer  handle  is  un- 
neceAsaiy. 
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The  breadth  and  width  of  the  handle  may  possibly  vary 
a  little  with  the  size  of  the  blade,  but  the  length  should  not 
vary.  A  scalpel  with  a  small  and  very  tine  blade  does  not 
need  a  handle  proportionately  reduced.  Indeed,  the  most 
excellent  small  scalpels  are  those  which  had  originally  blades 
of  good  size,  but  which  have  been  reduced  to  slender  and 
short  proportions  by  repeated  grinding.  Although  small  in 
the  blade,  they  stiU  retain  the  original  handle. 

The  blade  should  be  what  instrument-makers  call "  middle- 
pointed  " — i.e.,  the  point  should  lie  on  the  long  axis  of  the 
steel  (Fig.  2  a). 

A  "  back-pointed  "  blade  is  not  well  suited  for  the  scalpel 
It  answers  for  larger  knives,  which  are  broad  in  the  blade,  and 
are  required  to  make  large  and  free  incisions ;  for  example, 
the  handiest  form  of  post-mortem  knife  and  of  cartilage  knife 
is  back-pointed. 

Very  fine  scalpels  are  a  grievous  delusion  If  a  beginner 
IS  about  to  undertake  an  operation  involving  a  "fine"  dis- 
section, he  wiU  probably  seek  a  knife  with  a  very  fine  point. 
iSuch  a  knife  is  depicted  in  Fig.  2,  b,  and  is  copied  from  a 
catalogue  of  instruments.  It  is  a  useless  tool ;  it  is,  indeed,  a 
needle,  not  a  knife.  A  surgeon  who  once  attempts  to  per- 
form a  fine  plastic  operation  with  such  an  instrument  will 
probably  discard  the  knife  for  ever. 


fig.  2.— (a)  good  80ALPEL  ;   (b)  BAD  SOALPEL.     (From  a  modero  catalogue 
of  instruments.) 


A  small  scalpel,  with  a  good  blade  and  a  "  middle  point,**  ■ 
and  Avith  such  an  outline  as  is  depicted  in  Fig.  2,  a,  is  the  best 
instrument  for  the  finest  work  the   operator  can  be  called 
upon   to   perform.      The   very   tine   back-pointed   knife  will 
scratch,  but  it  will  not  cut. 


THE    mSTUUMENTS, 


m 


The  back  of  a  soalj>el  should  be  blunt  up  to  the  very 
Dint.  Double-edgetl  knives  are  purposi:»less — ^in  any  ordinary 
'operation — and  the  surgeon's  fingers  are  apt  to  be  cut  by 
them. 

The  ordinary  forms  of  Imtoii^ry  have  handles  somewhat 
more  substantial  than  those  of  scalpels,  and  they  are  con- 
venient if  a  little  roughened,  but  the  length  uf  the  handle 
need  not  be  much  in  excess  of  that  of  the  scalpel. 

A  straight  prohe'iiointed  bistoury,  with  a  blade  two  and 
a  half  inches  in  length,  is  the  most  useful  instruniL*nt  of  the 
class. 

Dissecting  Forceps  sliould  have  a  good  spring,  should  be 


Fig.  .M,-H4TOi 


short,  and  should  not  be  too  narrow  at  the  points.  Four  and 
a  quarter  inches  is  a  very  convenient  length.  Dissecting  for- 
ceps are  not  uncommonly  too  Ughtly  and  too  frailly  made  to 
be  serviceable.  Tlie  strength  of  the  spring  must  dej»end  upon 
individual  taste.  For  all  ordinarj*  purposes  a  good  broad 
point  is  desirable ;  it  enables  the  surgeon  to  obtain  a  rirm 
grasp  of  the  tissues,  and  at  the  same  time  does  not  |>revont  a 
very  small  fragment  of  tissue  from  being  picked  up  (Fig.  3), 


Fig.  4— apKKcm  wELua's  jirtvrv  ruftCiPSi 
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Artery  Forceps. — The  pressures  forceps  of  Sir  Spencer 
WeUs  are  simply  invaluable,  and  have  proved  to  be  one  of 
the  most  important  recent  additions  to  the  surgeon's  artna- 
meotarium. 

The  best  instruments  are  those  of  the  ori;:^nal  pattern 
(Fig.  4)»  and  there  is  little  or  nothing  to  be  said  in  favour  of 
the  various  "  modifications  *'  and  ''  improved  forma'* 

Of  the  different  varieties  of  artery  forceps,  the  best  is  that 
known   as   Wakley's   (Fig,  5).      They   pick    up   the    vessel 


Fig,  5,— waklkt'9  artebt  foucep!^ 

cleanly,  retain  a  good   hold,  and  render  the  application  of 
the  Ugature  efficient  and  easy. 

For  twisting  an  artery  no  especial  apparatus  is  required. 
Wells's  pressure  forceps  form  the  simplest  torsion  forceps,  and 
may  take  the  place  of  many  of  the  compUcated  instruments 
known  by  the  latter  name. 

Retractors,^ An  assistant's  fingers  form,  in  a  large  pro- 
portion  of  all  operations,  the  best  retractors. 

In  certain  operations,  and  especially  in  the  case  of  deep 
wounds,  some  special  means  of  retracting  the  soft  parts  or 
the  skin  is  required. 

In  a  following  section  is  described  (page  55)  the  method 
of  retracting  the  skin  in  many  smaU  operations— such  as  the 
removal  of  a  superficial  tumour  or  the  radical  cure  of  varicocele 
by  means  of  hgatures.  This  method  leaves  the  area  of  the 
operation  wound  quite  free. 

To  draw  special  tissues  aside,  such  as  a  tendon,  a  nerve, 
or  a  vein,  bhmt  hooks  answer  admirably.  They  take  up  little 
room,  and  encroach  but  little  upon  the  area  of  the  operation. 
They  should  be  long  enough  and  large  enough  for  the  pur- 
pose, and  be  firmly  secured  in  handles. 

As  simple  wound  retractors,  the  handiest  and  the  most 
efficient  are  those  of  Farabcuf  (tig.  7),  which  are  made  in 
many  sizes.     The  little  turn  at  the  end  of  the  metal  gives 


THE   INSTRUMENTS.  tt 

them  an  excellent  hold  of  the  tissues.    A  very  conveiiient 


Fitf,  ft,— FARABEUr's  MODIFICATION  OF  LANOENBECK'S  RBTBACTOR, 

mstrtiinent  also    is  Farabeuf's  modification  of  Langenbeck'a 
retractor,  shown  in  Fig.  6. 


Fig.  7.— FAttAfiErr'^  RKTBACTOIt. 

These  are  excellent  substitutes  for  the  broad  copper 
Bpatulie  and  retractors  of  less  recent  times,  which  bent  when 
exposed  to  much  strain,  and  sUpped  unless  that  strain  was 
kept  up. 

Needles. — The  best  suture  needle  is  a  perfectly  straight 
one,  of  a  length  adapted  to  the  case  in  hand,  and  "  triangidar- 
pointed**  (Fig,  8,  a).  Straight,  "lancet-pointed"  needles  are 
much  used,  but  they  are  not  so  serviceable  as  those  first 
named. 

For  special  operations  special  needles  are  required,  such 
as  in  suturing  intestine  and  in  operations  for  cleft  palate  and 
certain  fistulttj,  but  for  all  ordinary  suture  purposes  the  best 
instrument  is  the  straight  needle. 

Many  surgical  needles  need  only  to  be  mentioned  to  be 
strongly  condemned  These  aro  the  large-curved  needles 
and  the  half-curved  needles  which  are  found  in  most 
pocket  cases,  and  which  are  currently  supposed  to  be  used 
for  sewing  up  wounds  of  the  scalp  (Fig,  8,  b).  If  any 
operator  acquires  perfect  control  over  these  unreasonably- 
shaped  needles  they  may  possibly  be  of  servica  I  have 
^observed  a  half-curved  needle  to  be  introduced  at  one  spot 
and  its  point  to  emerge  at  another  at  some  distance  from  the 
intended  apertura     The  surprised  operator  has  withdra^vn 
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it,  and  on  making  another  attempt,  the  needle  point  has  again 
emerged  at  a  remote  and  miexpected  locality. 

Hagedom's  needles  are  excellent  They  are  flat,  easily 
penetrate  the  skin,  and  make  a  small  and  clean  wound. 
This  womid  takes  the  form  of  a  narrow  slit  at  right  angles 
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Fig.  8.— (^)   STRAIGHT  TBIANOULAB-POINTED  8UTURB  NEEDLK  ;    (B)  HALF- 
COBVED  8UTUBE  NEEDLE. 


to  the  line  of  the  incision  to  be  closed  by  suture,  and  the 
thread,  if  drawn  quite  tight,  cannot  greatly  enlarge  the  needle 
puncture.  It  must  be  confessed  that  the  comparative  value  of 
this  needle  has  been  exaggerated  by  its  inventor,  and  that  the 
evils  it  is  supposed  to  avoid  are  not  either  so  real  or  so  serious 
as  they  have  been  painted. 

Hagedom's  diagram  ropresenting  the  terrible  gaping  and 
rending  of  the  needle  puncture  when  the  line  of  the  puncture 
is  parallel  to  the  line  of  the  operation  wound,  depicts  a  con- 
dition that  I  have  never  met  with  in  real  life.  This  needle  is 
of  service  in  conditions  where  a  straight  needle  is  less  easily 
introduced.  It  forms  an  excellont  intestinal  needle:  it  is 
useful  in  suturing  parts  which  are  placed  at  some  depth  in  a 
cavity,  it  is  useful  in  hysterectomy,  in  oj)erations  upon  the 
perineum,  upon  the  tongue,  the  palate,  and  the  sciilp,  etc. 

The  best  forms  are  those  with  the  half-circle  or  the  three- 
eighth-circle  curve.  It  does  not  appear  tliut  any  advantages 
can  be  claimed  for  Hagedom's  half-curved  needle  or  straight 
needle.  If  a  curved  needle  has  to  be  used  in  a  needle-holder, 
then  Hagedom's  instruments  may  be  euii)loy(.'(l. 

The  needle  holder  is  a  little  complex,  and  needs  practice 
before  it  can  be  deftly  handled.  It  is  diiiicult  to  keep  clean, 
xmd  the  suture  thread  is  very  ai)t  i.^  be  caught  between  the 
parts  of  the  ai)paratus. 

A  very  excellent  needle-holder  for  small  curved  needles  of 
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the  ordinary  pattern  is  the  simple  instrument  depicted   in 
Fig.  9. 

Hare-lip  pms,  or  sntin*e  pins,  should  be  Tuiide  of  hard  steel, 
and  sliould  be  as  rigid  as  a  needle  of  corresi>ou{ling  size.     It  is 


Fig.  9.— «1MPLK  ytEOtE-HOLDEH. 


not  uncommon  to  find  that  the  pin  is  of  so  soft  a  metal  that 
it  can  bo  liudily  bc^nt  double  without  snapping. 

Suture  Material. — The  best  suture  material  so  far  as  my 
exfK^rienee  goes,  for  o|»eration  wounds  of  almost  any  kind,  is 
mlhivorm  gut  It  is  in  the  tirst  place  strong,  it  is  as  smooth 
as  glass  and  as  solid.  As  it  is  not  composed  of  fibres,  the 
fluids  of  the  wound  cannot  soak  into  its  substance,  and  thei^e- 
fore  if  it  be  retained  for  longer  than  the  usual  time  it  does 
not  act  as  a  seton.  I  have  froqueoily,  under  special  circum- 
stances, aDowed  silkworm-gut  sutures  tc*  remain  in  position 
for  fourteen  days,  and  in  cases  of  cleft  palate  for  three 
weeks,  and  none  of  the  ordinary  evils  have  attended  the  prac- 
tice. 

In  the  case  of  many  wounds  which  require  support  for 
some  time  after  the  operation,  as  in  the  wound  left  after  the 
removal  of  a  mammarj^  tumour,  together  with  much  skin,  it  is 
better,  if  possible,  that  the  original  sutures  should  he  retained 
than  that  they  should  be  removed  and  their  place  taken  li\' 
strappkig. 

Silk  imtures  must  be  removed  early.  It  is  not  to 
be  iBferred  that  the  use  of  silkwonn  gut  should  encourage 
the  practice  of  retaining  sutures  undul}^  A  suture  should  be 
rerao%'ed  as  soon  as  it  can  be,  but  with  silkworm  gut  it  is 
possible  to  retain  the  support  of  the  suture  in  those  oeca- 
sional  cases  in  which  such  retention  is  of  advantage. 

In  the  next  place  silkworm  gut,  although  stifl',  moulds 
itself  to  the  position  it  is  made  to  assume  in  the  wound.  Its 
pctrfect  smoothness  renders  it  easy  to  introduce,  and  tlus 
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quality,  combined  with  its  pliability,  renders  it  easy  to  re- 
move. 

Silkworm-gut  sutures  should  be  allowed  to  soak  for  some 
ten  minutes  before  use  in  carbolised  water.  Such  immersion 
renders  them  less  slippery  and  less  stiff. 

The  suture  should  not  be  tied  in  a  knot  If  a  knot  be 
attempted,  and  be  pulled  tight,  the  thread  is  almost  certain  to 
snap.  Like  metal  wire,  this  material  can  bear  a  great  strain 
in  a  straight  Une,  but  it  is  apt  to  give  if  dragged  upon  when 
sharply  bent  upon  itself. 

The  suture  is  secured  by  making  use  of  the  first  stage  of 
what  Fergusson  calls  the  surgeon's  knot,  "  which  is  made  by 
passing  one  end  of  the  thread  twice  over  the  other  (Fig.  10), 

before    turning    each 
back    again   to   form 
the  second  noose." 
With       silkworm 

Fig.  10.-FIB8T  S^I^F  T^SIKc;EON'8   KNOT.  S^^^   ^^^^^   ^^^^^^   ^^^6 

should  not  be  formed. 
The  thread  should  be  twisted  as  shown  in  Fig.  10,  and 
then  pulled  tight.  If  properly  applied  it  will  not  give.  In 
this  matter  of  securing  the  suture,  silkworm  gut  presents 
a  great  advantage  over  other  materials.  There  is  no  knot  to 
press  upon  the  tissues;  the  interwoven  suture  threads  lie 
absolutely  flat,  and  the  edges  of  the  wound  are  approximated 
with  the  greatest  precision.  For  plastic  operations  and  for 
such  a  procedure  as  the  closure  of  a  ruptured  perineum,  this 
suture  material  is  invaluable.  The  threads  should  be  left  long, 
and  it  will  be  found  to  be  possible  to  loosen  or  tighten  the 
suture  after  it  has  been  "  tied,"  as  it  lies  insifv. 

In  cases  where  the  fineness  of  the  resulting  scar  is  a  matter 
of  importance,  as  in  operations  upon  the  face  or  neck,  this 
material  should  always  be  employed. 

Threads  of  two  or  three  diff(»rent  sizes  can  be  obtained, 
and  the  red-stained  variety  is  the  more  convenient  as  being 
the  more  easily  seen. 

In  the  few  instances  in  which  silkworm  gut,  by  reason  of 
its  stiffness,  cannot  be  employed,  a  silk  suture  thread  may  be 
used.  The  form  of  silk  most  commonly  endployed  is  that 
known  as  Cliinese  twist     This  mateiial  has  a  disposition  to 
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kink  and  to  curl  up  even  after  it  has  been  soalced  in  water  for 
some  time. 

**  Turner  s  patent  plaited  suture  silk ''  does  uot  jtossess  these 
disadvantages.  It  is  very  readily  applied,  presents  a  smoother 
surface  than  the  Chinese  twist,  and  is  apparently  the  best  form 
of  the  silk  suture  material 

Iiigatiire  Material. — Catgut  still  remains  the  material  best 
suited  for  ligatures,  especially  as  of  late  considerable  im- 
provements have  taken  place  in  its  manufacture. 

The  most  convf^nient,  and  apparently  the  best  variety,  is 
that  known  as  sulpho-chromic  gut,  which  is  dry,  and  sold  in 
definite  and  well-proportioned  sizes.  See  also  the  remarks 
upon  the  ligature  in  the  preliminary  section  on  the  Ligature 
of  Arteries. 

.       ACCESSORIES. 

lEStmnieBt  trays  are  essential  Those  used  in  hospitals 
are  usually  made  of  white  china  A  more  convenient  form  for 
private  practice  is  the  papier-mache  tray,  which  is  light,  not 
easily  broken,  inexpensive,  and  can  be  obtained  in  many  sizes. 

The  instruments  should  be  arranged  neatly  in  one  or  more 
trays,  and  should  be  classified,  i.e.,  the  cutting  instruments  in 
one  part,  the  forceps  in  another,  the  scissors  ld  a  third 

As  the  papier-mach^  tray  is  dark,  needles,  which  are  not 
easily  seen  and  are  easily  lost,  may  be  placed  in  a  small 
saucer  by  themselves.  If  a  great  number  of  pressure  or  clamp 
forceps  have  to  be  at  hand,  they  may  be  conveniently  placed 
in  a  small  basin  with  steep  sides.  This  enables  them  to  be 
well  displayed,  and  prevents  them  from  becoming  entangled. 

The  trays,  basins,  etc.,  are  filled  with  a  one  in  thirty  solu- 
tion of  pure  carbolic  acid,  and  in  this  solution  the  instruments 
remain  inamersed. 

An  irrigator  and  proper  receivers  are  necessary  in  all  but 
the  smallest  operations. 

A  wound  surface  should  be  cleaned  by  the  action  of  u 
steady  stream  of  carbolised  water,  and  not  by  the  rough 
rubbing  movements  of  a  vigorously  applied  sponge, 

A  large  conical  glass  irrigator,  with  a  tube  of  good  lumen, 
and  a  suitable  tap,  is  the  best  apparatus. 

A  syringe  is  in  most  cases  to  l»e  condemned   It  is  awkward 
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to  use,  is  apt  to  get  out  of  order,  involves  much  waste  of  time, 
and  sends  upon  the  wound  surface  an  ill-regulated,  spasmodic, 
and  usually  too  violent  stream  of  water. 

The  most  convenient  receivers  are  made  of  papier-m4ch6 
or  hard  gutta-percha,  and  the  most  useful  form  is  that  known 
as  the  '*  kidney  shape." 

The  receiver  is  held  boneath  the  wound  surface,  and 
receives  the  fluid  from  the  irrigator  or  the  wrung-out  sponge. 

Sponges. — (Jrdinary  sponges  of  suitable  size  answer  w^ell 
enout^h  fur  the  majority  of  eases.  In  abdominal  operatioE 
the  finest  Turkey  sponge  should  be  used,  and  the  same  pro-" 
vision  may  bo  made  for  plastic  procedures,  and  for  all  such 
operations  as  require  a  very  clear  view  of  the  depths  of  the 
wound.  Thus  in  securing  the  fingiud  artery,  a  well-shaped 
Turkey  sponge  makes  no  little  ditference  in  the  circumstances 
of  the  operation  when  the  vicinity  *  of  the  vessel  is  ap- 
proached 

New  sponges  must  be  carefidly  cleaned  and  freed  from 
every  particle  of  sand  This  is  effected  by  having  them  'well 
beaten  and  shaken  in  cahco  bags,  and  by  then  immersing 
them  for  some  twenty-foiur  hours  in  wanii  water,  in  which 
also  they  shuuld  be  frequently  rinsed  nut. 

Mr.  Doran  ad\dses  that  the  sponges  should  then  be- 
inunersed  for  twelve  hours  in  a  one  in  five  sokition  of  sulphur* 
ous  aLid.  Tills  serves  to  free  them  fVoui  all  organic  im* 
fpurilies. 

The  met  bird  recommended  by  Mr  lireig  Smith  for 
clean siug  sponges  after  use  at  an  oiicration  is  very  efficacious. 

Tlie  sponges  should  under  no  cirLumstances  bu  boiled,  or 
even  placed  in  boiling  water.  They  should  be  first  well  washed 
aofl  rin.sed  in  ^^'arm  water,  and  then  placed  in  a  solution  of 
ordiuarj^  wasbing  soda  (about  a  pouurl  of  soda  being  em- 
ployed to  every  dozen  sponges).  This  solution  dissolves  out 
the  blood  and  tibrinc,  and  in  it  they  are  repeatedly  washed 
and  squeezed.  When  every  parti<'le  of  liltb  has  been  re- 
moved they  are  once  more  well  cleansed  in  water,  and  are 
then  allowed  to  stand  for  a  few  hours  in  a  one  in  twenty  j 
carbolic  s*>lution. 

They  are   finally  squeezed  out  and  dried,   and  are  k< 
in  a  dry  ]ilac^  imtil  required  for  use. 
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of  the  finest  absorbeot  wool  rolled  up  so  as  to  be 
about  the  size  of  ordinary  sponges,  answer  well  in  many 
operations  in  the  place  of  sponges. 

Not  a  few  sur,s:,^euns  discard  sponges  altogether. 

Sponges,  together  with  all  sui^cal  dressings,  axe  most 
conveniently  stored  in  close-fitting  tin  boxes. 

The  Steam  Spray. — It  has  been  conclusively  shown  that 
the  antiseptic  spray  is  not  essential  t^  the  success  of  an 
operation.  By  the  great  majority  of  surgeons  its  ubo  has 
been  entirely  abandoned. 

It  is  still  retained  by  some  for  such  operations  as  involve 
the  opening  of  the  abdomen  or  the  pkniral  cavity. 

Certain  surgeons  still  hold  that  no  abdominal  section  should 
be  performed  except  under  the  "protection''  of  the  spray:  others 
have  made  it  clear  that  abdominal  operations  of  every  degree 
can  be  carried  out  with  safety  and  success  quite  inde- 
pendently of  this  apjiiiraius. 

The  question  of  the  use  of  the  spray  in  this  class  of  opera- 
tion is  well  discussed  by  Mr,  Greig  Smith  in  the  following 
passages : — "  Spray  or  no  spray  is  probably  a  choice  of  evils, 
and  of  not  verj'  great  evils.  On  the  one  side  tlie  evil  is 
irritation  of  the  peritoneum  from  the  germicide,  coohng  oi 
the  perit^meal  surfaces  from  wetting  and  evaporation,  and 
poisoning  from  absorption  of  the  antiseptic  agent  used.  On 
the  other  side  the  evil  is  a  danger  tu  be  avoided — namely, 
septic  peritonitis,  from  contamination  with  the  surrounding 
air.  Now,  there  is  no  doubt  whutevcr  that  the  greatest  risks 
of  peritonitis  arise  from  impuiities  of  hanrls,  sponges,  and 
instruments,  and  not  from  air.  The  spray  has  little  influence 
over  these;  but  repeated  cleansing  with  soap  and  water  will 
render  them  practically  pure.  An  antiseptician  who  scru- 
pulously attends  to  cleansing  of  hands  and  instruments  is  in  a 
better  position  than  one  who  places  all  his  trust  in  the  spray." 
It  must  be  allowed  that  the  spray  is  inconvenient  to  the 
surgeon,  and  that  the  nioisture-laden  atmosi)here  produced 
by  it  is  not  the  best  for  the  patient  to  breathe.  The  chiet 
point  to  be  claimed  for  the  spray,  tmd  almost  the  only  point, 
is  rhat  it  tends  to  purify  the  atmosphere  aroimd  the 
operating  table.  WTien  an  operation  is  performed  in  a 
healthy,  open,  country  place,  t.here  can   be    no  excuse   for 
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the  use  of  this  somewhat  cumbrous  apparatus  If  the  air 
be  acknowledged  to  be  pure,  the  steam  of  the  spray  is  a 
needless  addition  to  the  atmosphere.  On  the  other  hand, 
the  use  of  this  antiseptic  measure  would  appear  to  be  per- 
missible during  the  performance  of  an  abdominal  section,  in 
the  general  hospital  of  a  crowded  city.  The  theatre  in  such  an 
institution  may  be  close,  and  full  of  spectators  firesh  from  the 
dissecting  and  post-mortem  rooms ;  the  atmosphere  could  not 
be  considered  pure,  and  if  a  carboliscd  spray  can  improve  its 
condition  it  should  certainly  be  employed. 


CHAPTER    V. 

The  Elements  of  Operative  Surgery. 

The  Arrangements  of  the  Operating  Table. — The  surgeon, 
before  he  takes  the  knife  in  his  hand,  should  have  very 
clearly  made  up  his  Tuitid,  not  imly  what  he  intends  to  do, 
but  also  how  he  intends  to  do  it  In  like  mujiner,  he  should 
precisely  instruct  his  assistants  as  t-o  their  duties  and  the 
manner  of  performing  them.  Eaeh  umu  should  have  his 
place  and  his  especial  office,  and  to  this  he  should  devote  liis 
whole  attention. 

The  patient  should  be  [>lao(*d  in  the  most  eonvenient 
position.  The  part  to  be  oj)cnited  upon  should  be  well  ex- 
posed. The  rest  of  the  body  should  be  neatly  and  carefully 
covered  up,  and  should  be  stnTounded  by  precisely  folded 
macintoshes.  Not  one  particle  of  bhinket  or  of  Hannel  should 
be  viable.  The  "  fluff"  of  these  materials  readily  comes  off 
on  the  wet  hand,  and  is  easily  picked  up  by  the  instruments, 
and  the  transference  of  many  particles  of  hair  into  the  wound 
is  distinctly  to  be  avoided.  Macintosh  sheets  should  form 
the  only  material  with  which  it  is  possible  for  the  Angel's  or 
the  instruments  to  come  in  contact. 

In  the  most  convenient  place  below  the  site  of  the  opera- 
tion two  or  more  large  coarse  sponges  should  be  wedged,  so 
as  to  absorb  imy  bloofi  which  may  gravitate  from  the  wound. 
They  should  Ije  changed  as  often  as  requured.  In  the  case  of 
an  excision  of  the  breast,  for  example,  the  sponges  may  be 
wedged  imder  the  posterior  margin  of  the  axilla,  and  between 
the  thorax  and  the  macintosh  covering  the  table.  In  the 
case  of  an  operation  for  hernia  or  a  castration  they  should  be 
placed  against  the  jierineum.  By  adopting  this  plan,  blood 
caimot  trickle  beneath  the  patient's  baek  or  limbs,  and  much 
time  is  saved,  on  the  completion  of  the  operation,  whicli 
would  otherwise  be  taken  up  in  cleaning  the  dependent  pai'ts 
of  the  bfxly. 
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Kvery  detail  shtitild  be  arniugcxl  as  tidily,  as  clearly, 
as  methodical] J  as  pois8iblL\ 

Each  instniment  should  have  its  proper  place  in  th© 
instrument  tray.  The  operator  should  not  rinse  his  hands  in 
the  solution  contamed  in  ihe  tray,  nor  dip  sponges  in  it  If 
common  care  be  not  exercis^ed,  it  is  possible  for  the  solution 
to  become  so  opa<|ue  that  the  instnunents  eannot  be  readily 
iden titled.  I  have  observed  wn  mstunre  where  a  tumour 
which  had  been  removed  was  placed,  in  a  fit  of  absence  of  M 
mind  and  in  the  huny  uf  the  operation,  in  the  instrument  " 
tray,  with  the  result  that  the  pressure  and  artery  forceps, 
which  were  at  once  required,  were  rendered  invisible. 

A  basin  containing  wai*m  carholised  water  should  be 
placed  on  the  instrument  table,  so  tliat  the  surgeon  can 
ideanse  his  hands  rapid] y  from  time  to  time. 

The  wiping  of  blo^Hl -stained  hands  u|>on  a  dry  towel  is 
neither  an  easy  nor  a  satisfactory  method  of  cleaning  them. 

The  assistant  shnidd  take  every  care  that  all  blood  issiung 
from  the  wound  is  sponged  up  at  once.  If  this  be  not  done, 
blood  may  cover  everytliing,  and  may  be  carried  about  by 
one  and  another  over  the  wdiole  field  t  >f  the  operation.  Small 
instnunenis,  moreover,  may  be  lost  among  tlie  clots  which 
accumulate  below^  the  wound,  and  the  necessary  manipula- 
tions of  the  operator  lu-e  carried  on  in  an  atmosphere  of 
sticky  unclcamiesa  An  atvtive  assistant  may  make  any 
ordinfiry  operation  appear  almost  bloodless,  and  liis  eiforts 
wiU  not  end  with  appoartmccs  merely,  but  mil  conduce  to 
that  precise  elcaidiness  which  is  so  essential  about  an  opera- 
ting table,  and  to  tliat  "  clear  field  "  which  is  so  much  prized 
by  the  neat  o]ii^rator. 

As  each  instrument  is  used,  it  should  be  returned  at  once 
to  its  proper  place  in  the  tray.  There  is  a  disposition  to  leave 
the  instruments  lying  about  on  the  operating  table,  on  the 
macintosli,  and  on  eonvenient  parts  of  the  patient's  body. 
This  slovenly  habit  renders  it  possible  for  the  operation  to 
be  stopped  while  the  sm^geon  imd  his  assistants  are  hunt- 
ing for  lost  forceps  among  the  folds  of  the  patient*s  clothing 
or  beneath  his  limbs. 

The  Making  of  the  Wound.^The  questinn  of  the  precise 
niauuer  in   wluch  tlie  scalpel   or  knife  should   be  hel«l   in 


THE   MAKINQ    OF   THE    IVOUNR 


51 


Fig.  11. 
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making  an  iBcision  must  he  left  to  a  great  extent  to  the  taste 

and  custom  of  the  individual  operator,    In  making  the  Eghtest 

and   finest  inoisions,   as  in 

exposing  an  artery  and  in 

some     plastic     operations^ 

it  is  well  that  the  soalpel 

should    be    held     between 

the       thumb      and       the 

fing(*rs    like    a     pen,     the 

thickest  part  of  the  handle  being  the  part  grasped  (Fijr.  11). 

If  more  power  be  required,  the  sralpel  may  be  held  some- 
what as  a  violin  bow  is  held,  in  the  position  shown  in  Fig.  1 2. 

*•  This  method;'  as  Fergusson  observes,  "  requires  great 
stetuliness  naturally,  but  with  pra«'tire,  much  ease,  ek^gance, 
and  dexterity  may  be  displayed  when  the  laiife  is  thus  held, 
and  even  the  most  minute  dissections  may  be  effected  with 
the  hand  and  soidpe!  in  the  attitude  here  represented.'* 

In  the  making  of  cuts  ^ 

reqtiiring  still  more  power,  >/'^     ^"     ' — ^ — 

as  in  the  making  of  ordi- 
nary skin  incisions,  and  in 
the  handling  of  instru- 
ments larger  than  the  seal- 
pel,  the  knife  may  be  held 
in  the  manner  of  a  dinner  knife,  with  the  forefinger  upon 
the  back  of  the  blade  (Fig.  13). 

In  operating,  the  fact  should  never  be  lost  sight  of  that 
the  best  wound  to  heal  is  a  clean  incised  one.  and  that  a 
lacerated  or  contused  wound  is  a  blemish  on  the  work  of  tlie 
operator. 

It  is  important  also  to  bear  in  mind  that  the  usual 
operation  wound  is  not  limited  to  the  skin;  it  extends 
into  the  depths  of 
the  part  operated 
upt>n.  The  woimd 
should  be  an  in- 
cised one.  whenever 
possible,  throughout 
its  whole  extent  The  skin  may  have  been  divided  by  a 
clean  cut,  while  the  deeper  tissues  may  have  been  severed  by 
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needless  tearing  and  laceration.     Defects  in  healing  are  moTi" 
often  met  with  in  the  depths  of  a  wound  than  in  the  integu- 
mentar)'  part  of  it 

Eacli  cut  should  be  made  cleanly  and  precisely,  and  with 
as  much  care  and  delil>eratenes8  as  an  engraver  would  bestow 
upon  each  movement  of  his  tool  In  a  skin  incision  the 
wound  should  be  as  complete  at  its  two  extreiuities  as  at  its 
centre.  It  should  be  of  even  depth  throughout,  be  well 
finished,  and  present  no  ''  tails." 

The  depths  of  the  woinid  should  not  bo  toni  (yjyen  with  the 
fingers.  The  tingei"s  are  useful  enough  and  necessary  enough 
in  opening  up  the  depths  of  some  operation  wounds,  espe- 
cially when  ligaturing  arteries.  The  tingers  answer  perfectly 
for  separating  some  muscles,  as  in  exposing  the  anterior 
tibial  arteiy ;  but,  while  inter-muscular  spaces  are  con- 
veniently opened  up  with  the  fingers,  muscle  tissue  should 
never  be  toni  through  by  them,  ilany  tumours  are  enu- 
cleated almost  by  the  tingers  idone  ;  but,  in  general  terms, 
it  may  be  said  that  the  more  that  is  done  with  the  scalpel 
and  force|}S  the  better. 

There  is  a  great  disposition  towards  the  needless  and 
reckless  use  of  the  *'  handle  of  the  scalpel."  Those  who 
would  employ  this  means  in  such  an  operation  as  the  ex- 
|K>surc  of  an  artery  would  incise  the  skin  in  the  usual  way,  and 
would  then  attempt  the  rest  of  the  operation  (so  far  as  the 
reaching  of  the  vessel  is  concerned)  with  the  forceps,  the 
tingers,  and  the  handle  of  the  scalpel  A  moderate  use  of 
both  tingf^r  and  liandlo  of  scalpel  is  well  enough,  especially 
when  a  search  for  a  deep  arteiy  is  being  made,  but  the 
moderation  must  be  mthin  the  narrowest  limits. 

A  p-erfectly  needless  degree  of  injury  may  be  intlicted  upon 
the  tissues  by  this  uncouth  method  of  operating;  parts  are  lacer- 
ated and  displaceil,  and  the  anatomical  details  of  the  region 
are  rendered  obscure.  It  is  a  method  which  finds  favour  ajone 
with  those  who  use  a  scalpel  with  fear  and  with  unsteady 
hands,  or  who  have  but  a  confused  idea  of  the  topogiuphy 
of  tlie  district  which  they  are  so  roughly  invading. 

The  tearing  of  the  tissues  between  two  pair»  of  diasectmg 
foTceps  is  still  more  reprehensible.  It  is,  perhaps,  not  iin- 
common  in  operating  upon  hernia  to  make  an  incision  to 
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a  certain  depth,  and  then  uttenipt  to  reraave  the  coverings 
of  the  sac  l)y  p'u'king  np  layer  after  layer  and  tearing  them 
throug'h  between  two  [>airs  of  forceps.  The  operator  who 
exposes  a  sac  by  this  method,  and  who  occa^sifmally  aids 
the  *'  dissection "  by  the  vigorous  nse  of  his  foretintcer,  may 
rest  assured  that  there  is  no  worse  way  of  operating,  nor  one 
more  uncertain,  nor — within  reasonable  limits — niore  dunger- 

There  remains,  however,  one  method  of  extending  an 
operation  wound  which  yields  to  none  in  intrinsic  backless. 
It  is  the  method  represented  by  the  use  of  the  direef<yi\ 
This  sturdy  and  dangerous  piece  of  steel  inay  be  employed 
in  two  ways.  The  tirst  plan  may  be  illustrated  by  the 
operation  of  ligaturing  the  common  carotid  artery.  The 
skin  and  the  suljcutaneous  tissues,  with  the  platysma,  are 
divided,  and  the  anterior  edge  of  the  steniu- mastoid  is 
possibly  exposed  The  surgeon  now  thrusts  a  forefinger 
into  the  wound  and  enlarges  it — with  the  utmost  r^igh- 
nesa — by  tearing.  He  now  puts  asifle  the  scalpel  and  pro- 
ceeds to  expose  the  artery  with  the  dissecting  forceps  in 
one  hand  and  the  sharp-pointed  steel  director  in  the  other. 
This  method  may  be  called  dissecting  by  tearing.  The 
director  when  so  employed  is  infinitely  more  dangerous  than 
the  handle  of  the  scalpel  Tracts  of  connective  tissue  are 
opened  up  by  its  p>int ;  veins  may  be  penetrated  or  torn  ; 
nerves  and  other  delicate  structures  are  heedlessly  bruised 

Great  force  has  to  be  employed,  and  a  wound  of  the  least 
desirable  character  is  produced.  In  ligaturing  such  an  artery 
as  the  external  ihac,  the  director  becomes  peculiarly  dangerous, 
and  recorded  cases  show  that  in  that  operation  it  has  not 
infretjuently  been  forced  through  the  peritoneum. 

Tills  barbarous  procedure  compares  forcibly  with  the  right 
method  of  operating,  in  which  the  whole  wound  represents 
a  clean  incised  cut  from  its  surface  to  its  deepest  part.  Each 
layer  of  tissue  has  been  neatly  divided,  every  step  of  the 
ojieration  has  been  certain  and  precise,  every  anatomical 
feature  has  been  recognised,  and  the  sheath  of  the  artery 
lias  received  the  least  p^>ssible  amount  of  hurt 

The  second  method  of  using  the  director  may  be  illus- 
trated by  the  operation  for  hernia  or  by  lumbar  colotomy. 
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The  skin  incision  is  made,  and  the  director  is  at  once  tak«?n 
in  hand  A  hole  is  made  in  the  tissues,  and  into  this  the 
crude  piece  of  steel  is  thnist.  Tlie  tissueH  which  cover  in^ 
the  director  are  then  Iiacked  through  with  the  scalpel 
Another  hole  is  made,  or  the  director  is  tlirust  boldly  intx> 
the  depths  of  the  incision,  and  another  layer  of  tissue  is  left 
mangled  In  this  way  the  sac  of  a  hernia  is  exposed,  and 
a  tract  of  needlessly  bruised  and  lacerated  tissue  is  left 
behind. 

The  director  may  be  thrust  into  the  distended  and 
softened  bowel,  or  the  bowel  may  overlap  the  margin  of 
the  director,  and  so  be  sliced  open  by  the  knife.  The 
essential  feature  of  the  method  is  that  the  steps  of  the 
operation  are  undertaken  by  the  director,  and  that  the 
scalpel  plays  a  subsidiary  part 

In  performing  eolotoniy  with  a  director,  the  separate  hwers 
of  fascia  and  of  muscle  are  taken  up  by  this  pnx  ious  instru- 
Uient,  and  divided  upcin  it  As  often  as  not,  the  direc^tor 
breaks  thi'ough  the  layer  of  muscle  which  it  is  exjiosing, 
and  so  the  operator  is  spared  the  use  of  the  knife.  The 
resulting  woimd  is  a  deep  hole  bounded  by  mangled  tissues. 

The  art  of  operative  surgery  would  benefit  greatly  if  the 
director  were  to  be  entirely  banished  from  the  list  of  surgical 
instruments.  A  director  is  certainly  of  service  in  operating 
upon  fistula,  in  dealing  with  sinuses,  in  disposing  of  some 
false  membranes  about  the  viscera,  and  in  herniotomy.  In 
the  latter  oj>eration,  however,  it  is  used  only  when  the  stricture 
is  being  divided,  and  serves  to  save  the  bowel  from  the  undue 
pressure  of  the  finger.  A  surgeon  who  cannot  cut  down  upon 
an  artery,  or  expose  a  hernial  sac  or  a  subcutaneous  cyst, 
or  who  cannot  reach  the  trausversalis  fascia  in  the  loin  without 
the  use  of  a  director,  had  better  abandon  operating.  The 
liberal  employment  of  a  director  is  a  demonstration  of  in- 
efficiency, and  the  long  list  of  special  directors  is  not  credit- 
able to  surgical  progrcsa 

In  exposing  a  deep  part,  such  as  the  sac  of  the  hernia, 
the  whole  process  shoulfl  be  eftected  by  clean  incisiona  The 
knile  should  follow  the  same  precise  line,  and  be  carried 
neatly  fi*om  one  end  of  the  wound  to  the  other. 

The  layer  of  tissue  next  to  be  divided  should  be  carefully 


THE   MAKING    OF    TEE    WOUND, 


55 


picked  up  with  the  forceps,  and  the  piece  so  held  may  be 
gently  moved  from  side  to  side,  in  order  thai  its  density, 
its  thickness,  and  its  freedom  from  deeper  connections  may 
be  made  out  Now  and  then,  in  approaching  a  hernial  sac, 
the  tissues  may  be  pinched  up  between  the  linger  and  the 
thumb,  so  that  the  thickness  of  the  remaining  layers  may 
be  estimated,  and  the  position  of  the  contained  bowel  or 
omentum  defined 

It  is  desirable  also  that  the  margin  of  the  wound  should 
not  be  bruised  or  damaged  by  uncouth  retractors.     The  simple 
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wound -hooks,  and  the  woimd  •  retractors  described  already 
(page  40)  eflfect  the  least  disturbance  ot  the  divided  tissues 
imd  the  least  encroachment  upon  the  field  of  the  operation. 
Retractors  of  all  kinds,  however,  must  be  used  with  a  light 
hand. 

In  performing  many  small  operations  I  make  use  of  what 
may  be  termed  ligaticre  'mtracfoTB.  After  the  incision  through 
the  skin  and  the  subcutaneous  tissues  and  fascife  has  been 
made,  the  margins  of  the  wound  are  held  aside  by  means  of 
silk  ligatures,  which  are  inserted  close  to  the  cut  edge  on 
eacb  side  (Fig.  14). 
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These  ligatures  occiqiy  no  room,  interfere  in  no  way 
the  surgeons  movements,  and  do  not  eneroaeh  u]Km  the  field 
of  operation.  They  should  be  of  eonsidcrable  length,  so  that 
the  assistant  who  holds  ilrera  may  he  well  ont  of  the  way 
When  they  are  employed  npon  u  liinh,  one  of  the  threads 
may  be  passed  under  the  limb,  so  that  one  assistant  can 
hold  both  throiids  upon  the  same  side  of  the  extremity. 

These  i-etr  tie  tors  are  very  useful  in  any  opei'ation  for  the 
removal  of  superficial  tumours,  e,g.,  in  dissecting  out  a 
diseased  biu-sa  patellre.  The  edges  of  the  wound  can  be 
kept  separated  to  the  utmost  extent  throughout  the  opera- 
tion. In  performing  the  radieal  cure  for  varicocele,  also, 
no  better  means  can  be  found  of  retracting  the  scrotal 
tissues,  while  the  veins  are  being  exposed,  than  is  afforded 
by  these  threads.  In  such  an  operation  as  that  required 
for  the  ligature  of  the  lingual  artery,  the  edges  of  the  wound 
can  be  admirably  separated  by  silk  retractors,  which  have 
the  merit  of  never  slipping,  and  of  occupying  no  appreciable 
space. 

In  jierforming  some  operations  which  involve  wounds  of 
considerable  depth,  I  have  sometimes  found  it  convenient 
to  attach  a  long  IigatLire  thread  to  a  deep  fascia  wliich  has 
been  divided,  but  which  needs  to  be  held  asida  A  long 
thread  so  applied  in  the  depths  of  a  wound  (and  it  needs 
to  be  applied  by  a  curved  needle  in  a  holder)  often  proves 
the  most  elHeient  possible  retractor. 

It  is  desirable  also  in  till  cases  that  the  incision  should  be 
long  cnx>ugli  for  the  purposes  of  the  operation.  The  attend pt 
to  evacuate  a  tumour  through  the  smallest  possible  incision 
often  involves  a  considerable  bruising  and  laceration  of  the 
edges  of  the  wound  m  the  attemi^t  to  drag  or  squeeze  the 
mass  through  the  narr<tw  opening, 

A  long,  cleanly  incised  wound  is  always  to  be  preferred 
to  a  shorter  wound  with  contused  margins.  ^ 

Surgeons  who   boast  of  the  smallnoss  of  their  incisions  f 
are  proud  of  what  is  at  most  but  a  questionable  feat.     While 
it  is   most   essential  that  a   w^ound  should  never   be   larger  ^ 
than  is  necessary,  at  the  same  time  it  is  important  that  the  I 
opeiutor  should  have  a  good  view  of  the  parts  w^ith  which 
he  is  dealing.     There  can  be  no  possible  object  in  attempting 


THE    ARREST   OF   BLEEBINO. 


n 


» 


^ 


to  ligature  the  common  carotid  through  an  incision  an  inch 
long.  It  can  bn  done  m  a  feat ;  as  a  surgi(*al  procedure  it 
involves  much  cutting  in  the  dark,  niid  adds  a  (juito  un* 
necessary  danger  to  the  ojm  ration. 

In  perfonning  operations  upon  the  abdomen  Ohpet^ially 
is  It  desirable  that  the  parts  t.o  be  dealt  mth  shrndd  be 
well  ex|x>sed ;  and  to  attempt  to  gauge  the  manipulative 
skill  of  an  operator  by  the  smallness  of  his  laparotomy 
wound  is  often  to  attempt  a  criticism  n])on  false  premisses. 

The  Arrest  of  Bleeding. — The  spongmg  of  the  woimd 
requires  a  Uttle  care.  The  springe  should  be  as  well  wnmg 
out  as  possible,  and  sliould  be  applied  to  the  surface  with 
a  quick,  hrm,  decisive  touek  There  shun  Id  be  no  patting 
of  the  wound,  nor  should  the  sponge  be  roughly  nibbed 
over  it,  or  swept  hea%ily  across  it  Koiigh  sponging  cannot 
do  other  than  injury  to  the  raw  tissues,  besides  being  in- 
ettieient  and  involving  waste  of  time. 

The  bleeding  surface  sh<»tild  be  well  exposed,  and  bleeding 
points  should  be  seized  with  the  pressure  fort  eps  as  soon 
as  they  are  detected.  It  is  needless  to  say  that  the  larger 
vessels  should  be  secured  tirst  Pressure  forceps  are  of 
necessity  used  in  haste  tis  a  rule,  but  everj^  care  should  be 
taken  io  grasp  the  vessel  neatly  and  completely,  and  to 
include  no  more  tissue  than  is  absolutely  necessary  between 
the  bhules  of  tlie  forceps. 

To  grasp  a  large  mass  of  tissue  about  a  bleeding  pointy 
and  to  allow  the  forceps  to  compress  it  with  the  foil  force  of 
the  spring  during  any  considerable  period  of  time,  is  obviiiusly 
bad*  The  structures  so  dealt  wiih  are  needle^ly  crushed; 
and  it  may  be  no  matter  of  surprise  if  they  sometimes 
glougk  If  in  the  hurry  incidental  to  cojjious  lueraorrhage 
the  tissues  are  somewhat  recklessly  seized,  the  forceps 
should  be  readjusted  with  more  care  when  the  urgency  is 
over. 

Simple  oozing  will  usually  yield  to  mere  exposure  to 
the  air,  to  the  effect  of  a  few  seconds  of  time,  to  the 
pressure  of  a  nearly  dry  sponge,  or  to  the  action  of  ice 
or  of  hot  water 

Small  vessels  need  only  the  treatment  involved  by  the 
continued  pressure  of  the   forceps.      The  longer   they  can 
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be  left  on,  the  better,  and  if  then  carefully  removed,  the 
artery  will  usually  be  found  to  have  ceased  to  hlf-ed 

Tlius,  in  excision  of  the  breast  it  is  seldom  found  necessary 
to  ligature  any  vessels.  Continued  pressure  suiBces  to  close 
all  such  as  iire  not  of  fair  size.  It  will  be  found  in  performiag 
an  amputation  that  by  the  time  the  large  arteries  have  been 
secured  and  the  flaps  cleaned  up,  the  pressure  which  has  all 
the  time  been  kept  up  on  the  lesser  vessels  has  suttieed  to 
occlude  thettL 

Vessels  a  httic  larger  than  those  allurled  to  may  usually 
be  dealt  with  by  toi-sioii.  No  especial  torsion  forceps  %re  re- 
quired. If  the  artery  has  been  neatly  and  cleanly  picked  up 
by  the  point  of  the  pressure  forceps,  it  can  be  occluded  by 
torsion  without  removing  the  forceps.  The  vessel  should  be 
drawn  well  out,  and  the  instrument  then  twisted  round  three 
or  four  times  between  the  lingers  and  thumb,  until  there  is  a 
sense  of  lack  of  resistanca 

In  dealing  with  the  larger  arteries,  and  with  main  vessels, 
a  catgut  ligature  must  be  used.  Tlie  vessel,  while  yet  the 
pressure  forceps  occlude  it,  should  be  gently  isolated,  and 
should  then  be  grasped  by  a  pair  of  artery  forceps  (as  the 
first  instrument  is  removed)  and  securely  ligatured. 

Ln  the  case  of  free  bleeding  from  one  or  more  points 
upon  a  surface,  continued  pressmre— to  be  maintained  in 
the  subsequent  dressing  of  the  case^is  the  siuiplest  mea^ 
sura 

In  instances  in  which  such  pressure  cannot  be  applied,  the 
bleeding  point  may  be  picked  up  with  a  tenaculum,  and  then 
secured  by  silkworm  gut.  This  thread  is  the  material  that 
of  all  others  is  most  likely  ti>  retain  a  hold  of  the  tissues  under 
these  conditions.  The  gut  should  be  appHed  in  the  manner 
described  in  speaking  of  sutures  {page  44) :  it  should  not  be 
tied  in  a  knot 

It  should  be  an  element  in  the  dressing  of  operatinn  cases 
that  substantial  pressure  is  kei>t  up  in  order  to  control  any 
continued  disposition  to  bleed 

The  Closure  of  the  Womid.^-In  previous  sections  the 
question  of  the  selection  of  a  soture  material  and  of  suture 
nt'cdles  is  dealt  i^nth,  and  the  manner  in  which  sutures  of 
silkworm  gut  ar*^-  to  be  secured  is  described  (page  43).     This 
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mat4^rtal  may  be  used  in  closing  all  operation  wounds,  with 
VBty  few  exceptions, 

Boture  introducing  the  sutures,  the  wound  should  be  most 
carefully  cleaned,  anti  its  edge^  accurately  approxiioateA  It 
is  most  desirable  that  the  margins  of  the  wuuud  should  be 
well  detined,  and  that  in  uniting  it  parts  which  were  in 
contact  before  the  operation  should  be  once  more  brought 
into  apposition  As  the  tissues  left  after  the  lemoval  of  a 
tumour  or  the  reduction  of  a  lai-ge  hernia  are  lax,  and  the 
integument  is  flabby  aod  in  folds,  it  is  easy  for  the  wound 
to  be  irregularly  united  aud  to  be  puckered  in  one  place,  and 
too  tightly  drawn  in  another. 

In  all  but  the  smallest  incisions,  therefore,  the  edges  of  the 
wound  should  be  put  upon  the  stretch,  and  be  so  adjusted  to 
one  another  that  they  form  when  in  contact  a  simple  line. 
This  is  effected  by  introducing  a  largo  blunt  hi>ok  into  each 
angle  of  the  wound  in  the  manner  shown  (Fig.  15),  and  by 
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then  drawing  upon  the  hooks  until  the  wound  margins  are 
parallel  and  are  approximated  to  one  another  The  hooks 
should  be  of  good  size,  and  I  have  found  that  the  most 
convenient  curve  is  that  of  half  of  a  circle  with  a  diameter 
of  tln-ee-tiuarters  of  an  mck 

'ITie  needle  should  be  introduced  as  close  to  the  free  edge 
of  the  wound  as  is  consistent  \^ith  a  good  hold  upon  the 
tissues^  If  the  suture  Ix*  applied  Uio  near,  the  hold  o!)tained 
is  slender  and  the  tlirea<l  Is  apt  to  cut  througk  If  it  be 
inserted  at  too  great  a  dist^ince  from  the  wound,  the  margins 
of  the  incision  are  liable  to  become  turned  in  upon  one 
another. 

In  closing  large  wounds,  and  in  inserting  sutures  which 
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will  be  exposed  to  strain  (as  in  wounds  of  the  abdomen, 
deep  wounds  of  fleshy  parts,  and  amptitation  flaps),  it  is 
well  to  place  the  main  sutures  at  some  dist^ince  apart  (about 
three-fimrths  of  an  inch),  tmd  soioe  way  (about  three-eighths 
of  an  inch)  from  tlie  odpe  of  the  wound  A  very  good  hold  is 
thus  obtained  upon  the  tissues.  Between  these  main  sutures 
smaller  seconrlary  sutures  are  inserted,  which  are  introduced 
close  to  the  margin  of  the  wound. 

In  subsGcjuent  paragraphs  special  details  are  given  as  to 
the  method  of  cltjsing  particular  incisions  (vide  Abdominal 
Section,  etc.). 

Sutures  are  probably  more  often  drawn  too  tightly  than 
tied  too  h'glitly. 

In  using  silk  the  knot  should  be  so  placed  as  not  to  preis 
upon  the  skin  at  the  needle  aperture. 

The  sutures  described  unite  merely  the  skin-cut,  and  it 
must  be  roiueniberml  that  in  an  operation  incision  this  skin- 
wound  forms  the  least  part  of  the  lesion.  The  main  wounds 
reprosented  by  two  large  raw  surfaces,  lies  beneath  the  int^[ii- 
ment  Although  the  sutures  may  close  the  cut  in  the  skin 
efficiently,  they  may  leave  the  depths  of  the  wound  unaffeeted, 
and  while  the  minor  surface  incision  is  jierfectly  adjusted,  the 
great  wuunti,  which  spreads  deep  into  the  tissues,  remains 
gaping*  The  union  of  the  skin,  indeed,  may  convert  the  latter 
into  a  cavity  with  raw  and  flaccid  walls,  which  are  at  no  place 
in  cr>ntaf*t  with  one  another.  Here,  then,  is  an  actual  evil 
—the  profluction  of  a  large  subcutaneous  cavity  in  which 
icoumulaUonfl  can  readily  occur  and  decomposition  take 
place. 

In  placing  the  parts  in  the  best  position  for  healing,  the 
union  of  the  severed  tissues  beneath  the  surface  and  the 
Miieratlon  of  thn  'womid  cacify  become  matters  of  the  first 
imp»rlAnc*'.  It  is  with  the  greater  lesion  the  surgeon  should 
concern  himxelf,  ratlier  than  with  the  mere  cut  in  the  skin. 
A  bttio  experience  will  soon  enforce  the  fact  that  the  mere 
hiding  nf  the  depths  of  the  wound  by  se\ring  up  the  rent 
in  thn  integnment  does  not  constitute  a  closure  of  the  breacL 
Thi«  t'uinnmuH  wound  after  it  has  been  closed  will,  as  a  rule, 
biiiil  kiuilly  enough. 

If,  mi  the  other  band,  there  be  any  defect  in  the  healing. 
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it  usually  proceeds  from  the  depths  of  the  incision.  When  a 
wound  "  breaks  down "  the  breaking  down  most  commonly 
starts  in  the  <leep  wound,  and  not  in  that  in  the  integument 
The  chief  l<M?al  troubles  attending  large  incisions  concern  the 
subcutaneous  part  of  the  lesion,  and  take  such  forms  as  the 
accumulation  of  blood,  the  bagging  of  pus,  the  formation  of 
sinuses,  the  spreading  of  iuliammation  into  the  adjacent 
odhilar  tissue,  and  the  Hke. 

To  ensure  the  best  possible  adjustment  of  the  whole  sur- 
fai'e  of  the  wound  and  the  obliteration  of  what  is  conveuiently 
tenued  the  wound  cavity,  the  following  method  should  be 
adopted     It  nuw  be  iUustmted  by  a  case  of  excision  of  th»' 

I  breast*. — ^Vll  lnL'mon*hagtf  has  been  cheeked,  and  the  whole 
surface  of  the  wide-open  wound  has  been  freed  from  blood-clot 
[9fd  from  fragments  of  tissue,  imd  has  been  well  cleansed  by 
.*  Stream  of  carboUsed  lotion  which  has  been  allowed  to  run 
over  it  from  an  irrigator  The  wound-surface  has  not  been 
scrubbed  clean  with  a  sponge,  as  is  a  common  pnvctiee.  A 
sponge  so  applied  inflicts  a  quite  needless  daniuge  upon  the 
already  injured  tissues,  and  may  cause  an  occluded  blood- 
vessel to  start  bleeding  again. 

iThe  margins  of  the  wound   are  now   approximated,  and 
rendere<l  parallel  and  tense  by  means  of  the  two  blunt  hooks, 
and  the  sutures  are  introduced,  one  by  one,  commencing  at 
the  highest  part  of  the  wotnid.     The  sutures  are  not  tied  at 
first,  but  are  merely  introduced  through  the  ti&suea     They 
may   be   so   inserted    throughout   the   whole   length   of  the 
woimd,  or,  as  is  more  convenient,  through  the  upper  or  least 
dependent  part  of  it  only  at  tirst     Before  these  sutures  are 
secured  and  the  first  part  of  tlie  incision  closed,  the  con*e- 
I        sponding  deep  ptu't  of  the  wound  should  be  iigain  cleaned  out 
H   with   the   irrigator  or   dried  with  the   sponge ;   and   as  the 
^"    surgeon  ties  each  suture  an  assistant  gently  wi|»es  the  edges 

I  of  the  wound  for  the  hist  time,  and  then  with  a  large  sponge 
compresses  tirmly  all  such  part  of  the  cut  as  has  been  closed 
up,  This  pressure  should  never  be  relaxed.  lu  the  case  of 
an  excision  of  the  breast,  it  at  once  compresses  the  integii- 
piaiits  against  the  thorax,  brings  tlie  deep  surfaces  of  the 
wmnd  well  together,  and  quite  obhterates  the  cavity  of  the 
wovmd     Any   further  tendency  to  oozing  is  checked,  and 
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there  is  no  space  possible  in   which  an  exudation  she 
collect 

The  pressure  closes  the  breach,  and  the  assistant  must 
take  care  that  it  is  never  for  a  moment  relaxed 

FoUomng  the  same  method,  the  surgeon  closes  in  the  rest 
of  the  wound,  dealing  with  the  most  dependent  part  last 
Before  he  ties  a  suture  he  satisties  hiuiself  that  the  corre- 
sponding depths  of  the  wound  are  clean  and  practically  dry. 
As  he  closes  the  skin  woimd,  inch  by  inch,  the  assistant  with 
the  pressure -bearing  sponge  follows  his  hands  ;  the  woimd 
cavity  is  thus  gradually  and  certainly  obliterated,  and  will 
remain  so  as  long  as  the  compression  is  maintJined  A 
drainage  tube  is  very  often  not  needed,  because  there  is  little 
or  no  space  to  drain,  and  Lf  a  small  gap  is  left  between  the 
sutures  at  the  most  dependent  part  of  the  wound  a  safety 
valve  is  provided  in  case  of  any  accident.  Without  relaxing 
the  pressure  kept  up  upon  the  wound,  the  sponges  are  cau- 
tiously and  gradually  replaced  by  the  dressing  to  be  employed 
This  will  probably  consist  of  a  sponge  or  sponges  well  dusted 
with  iodoform  and  a  very  lai'ge  quantity  of  absorbent  wool 
The  patient's  arm  is  now  carried  right  across  the  wound,  the 
hand  of  the  injured  side  resting  upon  the  opposite  shoulder, 
and  in  this  position  the  Umb  is  very  firmly  secured  in  the 
manner  to  be  afterwards  described,  and  is  made  to  act  the 
part  of  a  compressing  splint.  The  wound  cavity  is  practically 
obliterated  by  pressure,  and  that  pressiu'e  should  be  main- 
tained imtil  the  wound  has  healed 

This  meth<jd  can  be  appUed  to  almost  any  deep  wound, 
and  even  to  incisions  involving  the  neck  Tlie  principle  re- 
mains unchanged  although  the  modus  operandi  may  vary. 

In  the  case  of  amputations,  a  like  pressure,  very  cautiously 
ajid  discreetly  applied,  ser\^es  to  keep  the  raw  surfaces  of 
flaps  in  perfect  apposition,  to  obliterate  any  space  which  may 
exist  between  them,  to  prevent  any  after  oozing  of  blood*  and 
to  allow  no  cavity  to  exist  in  which  an  accumulation  could 
take  place.  Under  this  method  wounds  heal  admirably,  and 
I  ventiure  to  think  that  it  reduces  the  complications  of  wounds 
to  the  smallest  limits. 

The  surgeon  must  exercise  some  ingenuity  in  devising  the 
best  method  of  applying  pressure  in  each  particular  case  ;  he 


TH£    CLOSURE    OF    THE    WOUND, 


63 


I 
I 


must  make  use  of  it  with  discretion,  and  must  recognise  the 
possibility  of  its  being  uiisuited  in  some  local  conditions. 

Some  opi^rators  have  advised  the  use  of  deep  or  burred 
mjUtta^,  and  have  claimed  that  the  deeply-placed  womid  sur* 
faces  are  thereby  as  effectually  brought  together  as  are  the 
margins  of  the  skin  incision.  They  advise,  raoroover^ — 
esi>eciftUy  in  the  adjusting  of  amputation  Haps^ — that  severed 
parts  should  be  united  by  suture  Uke  to  like— -i.fi.,  muscle  to 
muscle,  fiiscia  to  fascia,  aponeurosis  to  aponeurosis. 

In  tlie  cavse  of  a  deep  wound  in  which  important  structures 
have  been  divided,  such  as  tendons  and  dense  fasciae,  it 
may  be  desirable^in  obedien<-c  to  a  nitliinentary  principle  in 
surgery— to  specially  unite  the  severed  tissues  with  sutures. 
Such  a  proceeding  would,  however,  be  of  quite  limited  ap- 
plication, luid  the  needs  for  it  may  bo  considered  to  be  acci- 
dental. It  has  not  been  shown  by  those  who  unite  flaps  by  a 
number  of  so-called  biu-ied  sutnres  that  the  method  possesses 
any  definite  advantage  in  actual  practice. 

The  objections  to  be  urged  against  deep  sutures  generally 
are  the  following : — 

Their  application  involves  time  and  prolongs  the  opera- 
tion. Tiie  tissues  are  needlessly  disturbed,  and  possilily 
damaged,  in  the  application  of  the  sutures.  The  threads 
employed  are  at  best  foreign  substances,  and  the  introduction 
of  ten  or  twenty  unnecessary  fragments  of  catgut  mto  the 
depths  of  a  wound  is  at  least  imdesirable.  Moreover,  the 
buried  sutures  do  not  ofter  the  best  means,  either  of  approxi- 
mating the  raw  surfaces  of  a  deep  woimd.  or  of  obliterating 
the  wound  cavity,  and  in  many  ni>tjible  examples — such  as 
i»  afforded  by  an  excision  of  the  breast — the  apjUieation  is 
^#earcely  possible. 

Tlie  length  of  time  during  which  snrface  sutures  may  be 
retiihied  cannot  l>e  arbitraiily  stated.  Those  of  silk  soon  cause 
irritation,  and  if  not  removed  within  a  certain  time  are  apt  to 
produce  sutural  abscesses.  From  five  to  eight  days  >vill 
approximately  represent  the  limit  of  tiuie  during  which  such 
sutures  may  with  safety  be  retained. 

With  silkworm  gut,  if  projierly  apphed,  the  case  is  dif- 
ferent If  is  exceedingly  uncommon  for  these  sutures  to 
produce   sutural    abscesses,  and   the  irritation   which    they 
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excite  is,  in  the  majority  of  cases,  quite  insignificant  I  have 
often  allowed  silkwonii-gut  sutures  to  remain  in  the  wound 
for  ten  or  fourteen  days,  and  in  the  operation  for  the  closure 
of  a  cleft  palate  they  may  be  left  in  for  three  weeks  if 
necessary.  If  the  ends  be  left  long  enough,  the  suture  can  be 
tightened  or  loosened  wliile  it  remains  in  sitii;  they  are 
readily  removed,  and  leave  very  little  evidence  of  their  pre- 
sence. 

The  almost  exclusive  use  of  this  material  for  the  last 
few  years  in  operation  cases  of  all  kinds  has  led  me  to 
believe  that  it  forms  the  verj^  best  substance  for  closing 
wounds  with  which  we  are  acquainted. 

The  Draining  of  the  Wound,— In  many  cases  of  opera- 
tion wounds  no  tlrainage  tube  of  any  kind  is  required. 
The  great  essential  in  dealing  with  a  wound  is,  as  already 
said,  to  bring  all  parts  of  the  cut  surfaces  together,  and  to 
obUterate  the  woimd  cavity.  If  this  be  efficiently  done,  there 
is  no  place  in  which  exudations  can  acctimulate,  and  no  area 
to  drain. 

If,  on  the  other  hand,  the  margins  of  the  skin  wound  are 
very  closely  united  while  the  depths  of  the  incision  are  left 
unlieeded,  tlien  it  will  often  happen  that  a  closed  sub- 
cutaneous cavity  is  left,  into  which  the  discharges  from  the 
divided  tissues  may  flow,  and  from  which  they  have  no  way 
to  escape. 

If  a  cavity  be  quite  unavoidable,  then  a  drainage  tube 
must  be  inserted ;  but  if  no  cavity  exist,  then  the  tube 
serves  merely  to  separate  the  cut  surfaces  and  to  impede 
their  proper  union.  The  actual  forcing  ;isimder  of  the  sur- 
faces of  some  simple  deep  woimds,  such  as  may  be  left  after 
the  Hgature  of  an  arteiy,  appeal^  to  be  c^uite  unwarrantable, 
and  to  be  opposed  to  the  simplest  principles  of  surgerj^ 

The  drainage  tube  has  fallen  into  discredit  mainly  on 
account  of  its  mdiscriminate  and  unreasonable  employment  as 
a  routine  feature  in  almost  every  operation  ctisa 

From  large  wound  siufaces,  such  as  are  left  after  an 
amputation  or  the  removal  of  a  tumour,  a  not  inconsiderable 
oozing  of  blood  and  serum  may  be  expected.  The  escape  of 
this  is  encouraged  by  the  pressure  which  is  maintained  upon 
the  parts,  by  not  introducing  the  sutmres  too  closely,  and  by 
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ivmg  some  gap  between  them  at  the  most  dependent  part 
of  the  woimA 

Should  these  means  appear  inefficient,  then  a  tube  may  be 
inserted  and  removed  in  24  or  48  hours. 

In  many  eases  where  pressure  cannot  be  well  ap}ilied — as 
in  some  parts  of  the  neck — and  where  gravity  diH3s  not  aid 
the  escape  of  exudations,  and  where  also  a  neatly  adjusted- 
skin  wound  is  a  matter  of  importance,  a  drain  may  be  in- 
trodueeA  But  in  such  cases  there  very  rarely  remains  any 
^_^xcuse  for  retaining  it  for  more  than  24,  or,  at  the  most,  30 
^pbours,  after  the  operation. 

These  are  instances  where  a  tube  may  be  serviceable,  and 
the  other  conditions  mider  which  it  may  be  employed  with 
advantage  are  such  as  the  followTug  \— 

^(a)  When  a  cavity  is  produced  at  thr   l>c»ttom  of  which 
ssue  is  exposed  which  could  not  be  expected  to  ;oin  in  a 
normal  heahng  process.  This  is  a  condition  met  ^^ith  after 
some  resections  of  bone,  after  some  opi^rutioos  ti|>ou  diseased 
^joints,  and  after  the  partial  removal  of  cystic  growths. 
Hf      (b)  When  there  is,  or  is  likely  to  be,  a  considerable  oozing 
of  blood,  as  in  incomplete  ovariotomies. 

(c)  When  sinuses  or  inflamed  districts  are  oj»ened  up  in 
the  coiu^se  of  the  oi>eration,  and  when  the  involved  tissues  are 
allowed  to  remain  in  whole  or  in  part.  Tliis  is  illustrated  Ity 
an  amputation  for  disease,  where  an  old  sinus  occupies  the 
substance  of  a  flap,  or  the  track  of  a  sinus  is  exposed  in  the 
de[)rh  of  the  stump.  Although  these  sinuses  may  have  been 
well  scrapefi,  tliey  can  scarcely  be  expected  to  take  a  w^hole- 
some  part  in  the  healing  process. 

Ol)  WTien  much-damaged  tissues  are  left  in  the  depths  of  a 

wound,  as  in  cases  where  dee]>ly-attached  tumours  have  been 

removed  with  gi-eat  dithculty,  and  with  much  bruising  and 

M^ laceration  of  the  soft  parts,  and  the  application  possibly  of 

^uuany  ligatures.     In  such  cases  the  insertion  of  a  drainage 

^Kube  is  a  wise  precaution. 

^"  (<?)  W*hen  an  operation  has  been  performed  upon  an 
cedematous  or  infiltrated  part,  it  is  inevitable  that  nuich 
oozing  will  occur  during  at  least  the  first  few^  days,  and  this 
lould  be  allowed  to  escape  freely.  In  a  ease  therefore  of 
ijiutation,  where  the  flaps  are  formed  uut  of  tissues  which 
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are  still  cedematous,  a  tube  may  be  employed  to  give  free  vent 
to  the  fluid  which  will  0020  from  the  cut  surfaces. 

(/)  Drainage  may  be  employed  in  cortam  cases  when  the 
wound  is  foul  at  the  time  of  the  operation,  in  some  operations 
near  the  anus,  and  in  instances  where  a  fistula  is  inevitable, 
as  after  certain  operations  upon  the  bowel,  kidney,  etc. 

The  Local  Conditions  which  influence  Primary  Healing* 
— The  circumstances  which  affect  the  future  well-being  of  an 
operation  wound  are  verj^  numerous.  The  more  general  of 
these  have  been  already  considered,  and  are  such  as  concern 
the  health  of  the  patiimt,  his  surroundings,  and  the  mag- 
nitude and  duration  of  the  operation. 

The  local  conditions  whicli  encourage  scnmd  heuling  by 
first  Lntention  have  been  also  in  some  way  alluded  to.  They 
may  be  briefly  suniotarised  as  follows : — 

1.  The  woimd  is  a  clean  cut,  and  the  surfaces  of  the 
wound  have  been  neither  lacerated  nor  contused. 

4.  The  tissues  dealt  ^ith  are  heiJthy,  are  free  from  any 
infiltration,  are  left  well  supplied  \«th  blood,  and  are  removed 
from  any  source  of  septic  infection. 

3.  The  wound  surfaces  Iiave  not  been  roughly  sponged, 
and  have  not  been  washed  with  too  strong  or  too  irritating 
an  antiseptic  solution. 

4.  There  is  no  tension  upun  the  sutures,  and  they  have 
not  been  applied  too  closely. 

5.  All  haemorrhage  from  the  divided  tissues  has  been 
cheeked 

6.  The  edges  of  the  woimd  have  been  brought  well  to- 
gether, and  the  wotmd  cavity  has  been  obliterate  by 
pressure. 


CHAPTER   VI 

The  After- Treatment  of  the  Wound. 

Immense  progress  has  been  made  of  late  years  in  the 
treatment  of  wounds.  In  this  progress  the  most  prominent 
figure  is  that  of  Sir  Joseph  Lister,  To  him  belongs  the 
honour  of  having  effected  a  reformation  in  surgery,  of  having 
established  upon  a  new  and  scientific  basis  the  ancient  art 
I  of  healing,  of  having  freed  the  operator  from  the  njore 
grievous  of  the  dangers  which  surroimd  him,  and  c»f  having 
greatly  extended  the  powers  and  possibilities  of  the  surgeon  s 
art 

As  to  the  exact  method  of  dressing  a  wound*  and  the 
materials  to  be  used  in  that  dressing,  it  is  impossible  to  be 
dogmatic,  or  even  to  be  precise. 

Probably  at  no  time  have  the  mode-s  of  dealing  with 
wounds  be^n  more  nimierous,  nor  has  the  application  of  a 
few  common  principles  been  more  diverse. 

All  surgeons  endeavour   that  the  wound  shall  be  quite 

[clean;    shall  be  aseptic;    shall   not  be   irritated;    shall    be 

^kept  at  rest.     One  surgenn  a<"conjplishes  these  ends  in  one 

way  and  another  in  another,  and  the  results  are  equal.     He 

who  considers  that  his  method  of  dealing  with  a  wound  is 

the  most  perfect  will  find  that  his  neighbour,  who  adopts  very 

^  different  details,  obtains  an  identical  measure  of  success. 

Xew  antiseptic  agents  appear  from  time  to  time  upon  the 

They  are  pursued,  are  vaunted  as  perfect,  are  dili- 

iitly  employed,  and  then  not  a  few  of  them  fade  aw^ay,  some 

[very  gradually,  others  with  the  suddenness  of  the  South  Sea 

Jubble. 

With  these  reservations,  I  might  describe  the  method  of 
lealiiig  with  operation  wounds  which  has  appeared  to  me  to 
satisfactory. 
The  part  must  be  kept  absolutely  at  rest    Mere  coniinement 


OPEMATIVE  SUBGh'BY. 


in  bed,  wth  the  su|>|M»rt  of  a  ]iiMper  pillow,  may  suflSce 
to  effect  this,  or  a  special  splint  or  retentive  apjiaratus  may  be 
employed 

The  part  is  kept  raised,  so  that  the  circulation  of  the 
blood  through  it  may  be  as  much  reUeved  as  possible,  and  is 
so  placed  that  the  drainage  of  any  discharges  may  be  readily 
effected 

The  wound  itself  is  dressed  simply  with  sponges  dusted 
with  iodoform.  These  are  held  in  place  by  much  absorbent 
wool,  over  which,  possibly,  a  layer  of  gauze  is  placed 

A  bandage  is  then  so  appUed  as  to  bring  pressure  to  bear 
upon  the  wound  The  effect  of  this  is  that  the  edges  of  the 
incision  are  kept  well  together,  the  cavity  of  the  wound  is 
obhterated,  any  tendency  to  (juzing  is  prevented,  the  use  of  a 
drainage  tube  is  rendered  unnecessary,  and  the  parts  con- 
cerned in  the  wound  are  kept  perfectly  at  rest. 

No  material  keeps  up  a  more  effective  form  of  pressure 
than  a  sponge.  Sponges  so  employed  can,  after  cleaning,  be 
used  over  and  over  again.  There  should  be  a  liberfJ  covei 
of  wool,  as  it  tends  to  equahse  and  diffuse  the  pressure  em* 
ployed  The  ordinary  carbohc  gauze  answers  the  part  of 
keeping  the  wool  well  in  place,  as  it  adheres  a  little  to  the  skiiL 

The  amoimt  of  pressure  employed  must  clepend  upon  the 
cireumstances  of  the  indi^'idual  case.  Unlimited  pressme 
woidd  obviously  not  be  employed  in  cases  where  the  vascular 
supply  of  the  part  is  sHght  and  the  patient  very  old 

The  simi^ler  wounds,  such  as  those  following  abdominal 
section,  the  ligature  of  an  arieiy,  or  the  removal  of  a  small 
growth,  need  not  be  distm-btd  for  a  week.  Such  wounds  as 
result  from  excision  of  the  breast  or  an  uncomplicated  am- 
putation may  be  left  for  three  to  five  days.  If  much  oozing 
be  anticipated,  the  wound  may  be  dressed  at  the  end  of 
twenty-four  hours,  and  then  left  for  four  or  five  days. 

In  the  place  of  the  natural  sponge  the  *'  artificial  sponge  ** 
answers  fairly  welL 

Tillmanns  "dressing  linen"  is  an  admirablo  application 
for  wounds.  It  is  soft  and  compressible,  and  very  absorbent, 
and  possesses  the  great  good  quality  of  not  sticking  to  the 
wound 

No  stronger  antiseptic  lotion  is  used  than  a  one  in  forty. 
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or  in  some  cases  a  one  in  thirty,  solution  of  pure  carbolic 
acid 

The  wounded  part  should  be  kept  in  the  open  air — i.e.y  be 
as  far  as  possible  uncovered  by  the  bed-clothes.  This  will  be 
more  or  less  inevitable  with  wounds  of  the  head,  neck,  and 
upper  extremity.  The  lower  limb,  after  operation,  should  be 
quite  imcovered  by  the  bed-clothes.  The  atmosphere  under 
bed-clothes  is  limited,  is  hot,  is  moist,  and  is  frequently  foul, 
as  after  the  use  of  the  bed-pan  or  the  escape  of  flatus.  If 
there  be  any  truth  in  the  principles  which  underlie  antiseptic 
surgery,  no  atmosphere  could  be  worse  for  a  wound.  The 
exposed  limb  may  be  wrapped  up  during  the  cold  weather, 
and  in  my  wards,  where  no  wound  of  the  extremities  is  ever 
allowed  to  be  covered  by  bed-clothes,  I  have  never  heard  any 
complaint  on  the  ground  of  the  part  being  unduly  cold. 
Fresh  wounds,  as  well  as  old  ulcers,  have  healed  with  greater 
readiness  and  certainty  since  I  introduced  this  rule. 

In  operations  about  the  pelvis,  such  as  castration  and  the 
radical  cure  of  varicocele,  the  part  can  be  kept  in  a  reasonably 
healthy  atmosphere  by  a  simple  arrangement  of  the  clothes 
over  a  bed  cradle.  Unless  there  be  some  indication  to  the 
contrary,  the  wounds  resulting  from  these  operations  should  be 
dressed  after  every  action  of  the  bowels. 
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^art  II. 

THE   ADMINISTRATION   OF 
ANESTHETICS. 

[This  section  has  been  specially  'written  by  Feederic  Wm. 

L  Hewitt,  iL  A.,  HD,,  Cantab. » An(]eMh£tist  to  and  Leciumr 
cm  Ancestlieiics  at  the  Londmi  HospilaL] 


CHAPTER    1. 


The    Anjcsthetic    Agents    most    Commonly    Employed  r 

K  ThEIH     PUOPERTIES:     AND     THE     EFFECTS     WHICH     THEY 

^^^  Produce  when  Administered  to  Normal  Adults. 


1.    ETUEIL 


Ptaperties, — Pure  ether  is  a  colourless,  highly  volatile, 
iudammable  liquid  of  speeitic  gravity  720.  The  odour  of  its 
vapour,  although  not  very  pleasant,  is  more  agreeable  than 
tlmt  of  the  "  pure  methylated  ether  '*  often  employed.  The 
latter  drug  prtMluces  greater  irritation  to  the  air  passages,  is 
B required  in  larger  (piantities  to  produce  anaesthesia,  and  is 
^  more  often  followed  by  nausea  and  vomiting  than  the  pure 
^ther  which  should  always  be  eiiiplovcA  The  vapour  of 
this  ana^thetic  being  inrtainmable,  care  shoidd  be  taken  not 
Lto  bring  an  artificial  light  or  a  cautery  near  vessels  con- 
taining ether,  or  near  the  mouth  of  a  patient  Tvho  is  fiilly 
ader  the  influence  of  ether  It  must  be  borne  in  mind  that 
[iho  temperatm*e  of  the  ro^3m  in  which  the  administration  is 
?ing  conducted  materially  influences  the  rapidity  with  which 
?iher  evaporates,  it  bemg  more  diflicult  to  quickly  aniiesthetise 
^tk  patient  with  ether  in  cold  tban  in  hot  weather. 

Effects  of  Inhalation* — Assuming  that  ether  vapour  is 
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gradually  given,  the  eftects  which  it  produces  will  be  found  to 
be  largely  dependent  upon  the  degree  to  which  air  is  allowed 
to  enter  the  lungs  with  the  vaponn  When  ether  is  adminis- 
tered by  means  of  a  eone  or  towel,  so  that  a  copious  supply 
of  air  is  admitted,  the  anaesthetic  may  be  said  to  be 
administered  by  the  "  open"  method  ;  when  ether  is  given  in 
such  a  way  that  the  supply  of  air  is  limited,  as  by  using  a 
Clovers  or  Ormsby's  inlialer,  the  "close'*  method  resulta 
When  ether  is  given  with  a  copious  supply  of  air,  much 
irritation  in  tho  upper  air-passages  is  pn»duced ;  the  patient 
frequently  experiences  a  sense  of  sufibcation ;  coughing 
occurs  ;  excitement,  gesticidation,  and  stniggling  are  common ; 
and  a  considerable  period  may  elapse  before  surgical  anies- 
thesia  is  reached.  Clover  was  the  first  to  demonstrate  the 
advantages  of  the  close  method  of  inhalation  (page  84),  and  if 
the  administration  be  conducted  strictly  lq  accordance  with 
his  directions,  coughing^  excitement,  and  struggling  will  either 
occur  in  a  very  minor  degree,  or  will  be  wholly  avoided,  anees- 
thesia  becoming  quietly  estaVilished  in  from  two  to  tive  minutes. 
When  surgical  anaesthesia  has  been  produced,  it  will  be  found 
that  the  pulse  is  full,  soft,  regular,  and  somewhat  accelerated; 
the  respiration  is  quickened,  and  considerably  deepened; 
deep  snoring  stertor  is  present ;  the  pupils  are  dilated  in 
proportion  to  the  depth  of  etherisation  ;  the  muscular  syst^em 
is  relaxed,  and  reflex  action  for  the  most  part  is  abolished.  ^ 
Large  quantities  of  ether  are  sometimes  needed  befoi*e  relftx»^^| 
titm  and  loss  of  all  reflex  action  become  establishefL  Therer^^ 
are  four  reflexes  to  which  attention  should  be  directed :  viz., 
movements  of  the  extremities  dependent  upon  the  surgical 
procedure :  closure  of  the  eyelid  when  the  conjunctiva  is 
touched  ;  the  act  of  deglutition  evoked  by  mucous  or  ether 
vapour ;  and  cough,  also  the  result  of  the  two  last-named 
stimuli  If  all  these  reflex  phenomena  be  absent,  the  narcosis 
may  be  said  to  be  profound.  If  only  moderate  anaesthesia  be 
maintained,  some  of  the  reflex  acts  here  referred  to  will  occur. 
Large  quantities  of  ether  are,  as  a  rule,  necessary  in  operations 
about  the  genito-urinary  organs  and  rectum ;  otherwise 
tranquil  anaesthesia  will  not  be  seciwed.  The  oixler  in  which 
reflexes  disappear  will  be  found  to  vary  in  diflerent  subjects. 
Generally  speaking,  however,  the  lid  reflex  is  one  of  the  latest 
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disappear,  and  hence  the  earliest  to  reappear  when  the 

istratjoo   is   dis<'ontmuod.     As    the    patient    tends    to 

**  oome  round  "  the  Ud  reflex  usually  first  njanift'sts  itself;  then 

swallowing  takes  place ;  then  a  cough  is  given,  and  retching 

I  or  vondring   often  follows     Excitement  after  etherisation  is 

I  uncooimoa 

2*  CHLOROFORM. 

Properties. — *'  A  Hmpid,  colourlpss  liquid,  of  an  agreeahle 
ethen«al  odour  and  sweet  tast^.* :  disiiolves  in  aleohal  and  fther 
in  all  proportions :  specific  gravity  1497  "  (B,  R).  Care  should 
always  be  taken  to  employ  the  purest  chloroform.  Unlike 
ether,  chloroform  vapour  is  not  intlammablo. 

Effects  of  Inhalation. — Chloroforra  vapour  is  by  no  means 
unpleasiuit   to  inhale  when   gradually   administere*!   with   a 
copious  supply  of  air.     When  thus  given,  chloroform  vapoiu-is 
Ifer  less  irritating  than  that  of  ether,  and  hence  coughing  and 
f  other  evidences  of  irritation  are  usually  absent.    Some  tinnitus 
^  and  other  unpleasiint  sensations  are  occasionally  experienced  ; 
butj  generally   speaking,   the  patient,   if  not   frightened   by 
guiToundings,  or  by  too  strong  a  vapour,  passes  into  a  dreamy 
state,  in   which,  although   consciousness   to  a  great  extent 
lains,  pain  is  not  appreciated     ThLs  analgesic  effect  of  small 
Iquantities  of  chlorofurm  is  tAken  advantage  of  during  labour, 
fand  as  the  main  eleuient  of  danger  from  chloroform — viz., 
too  strong  a  vapour  and  too  little  air— is  absent,  the  mortahty 
under  chloroform  thus  administered  is  practically  nil     As  the 
administration  proceeds,  consciousness  becomes  gradually  de- 
stroyed    There  is  nearly  always  a  period  of  some  excitement 
rainiUar  to  that  produced  by  ether  w^hen  given  by  the  open 
lethod.     Keflex  action  is  at  this  stage  still  perfect,  so  that  the 
patient  may  move  or  shriek  if  the  ojieration  be  commenced. 
^although,  as  memory,  volition,  and   intelligence  have   been 
lestroyed.  he  will  preserve  no  recollection  of  any  such  pro- 
Tonic  spasm,  associated  with  temporary  embarrassment 
respiration,  often  arises  about  this  period;  but  as  reflex 
action  passes  away  the  respiration  becomes  tranquil  and  regular. 
The  stage  of  surgical  anesthesia  is  now  commencing,  and  if 
[the  administration  be  cautiously  continued  the  following  signs 
[nanifest   themselves :    The  pulse   is    fuller  than  when   the 
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adrniQistration  commenced  (chloroform  acting,  for  a  while,  as 
a  cardiac  stimulant) ;  the  respiration  is  regular,  ,and  usually 
somewhat  stertorous ;  the  pupils  are  moderately  contracted ; 
the  muscular  system  is  relaxed,  and  the  cornea  insensible 
to  touch.  Much  that  has  been  said  concerning  etherisation 
applies  to  the  administration  of  chloroform.  One  very  im- 
portant difference,  however,  deserves  emphasis :  with  ether  it 
is  possible,  almost  with  impunityt  to  pass  beyond  the  realm  of 
reflex  action,  and  to  keep  up  an  unnecessarily  deep  narcosis ; 
but  with  chloroform  this  is  not  the  case,  an  overdose  being 
likely,  with  but  little  warning,  to  set  up  the  most  alarming 
symptoms. 

3.    NITROUS   OKIDE. 

Properties, — Nitrous  oxide  is,  at  ordinary  temperatures 
and  pressures,  a  colourless  gas  of  somewhat  sweetish  odour 
and  taste.  It  is  supi>Iietl  by  the  instrument-makers  in  a  liquid 
state  in  iron  or  steel  cyimders,  in  which  it  exists,  at  GO^  Fabr. 
at  a  pressure  of  about  1,000  lbs.  to  the  square  inch  (Barth  &  Co.). 
Cylinders  containing  liquefied  nitrous  oxide  have  labels  upon 
them  stati»ig  the  weights  of  the  fiill  and  empty  cylinders; 
fifty  gallons  of  nitrous  oxide  gas  thus  liquefied  weigh  tiftoen 
ounces. 

Effects  of  Inlialation. — \\lien  nitrous  oxide  is  administered 
by  means  of  a  face-piece  possessing  valves,  so  that  the  expired 
gas  is  not  re-breathed — when  care  is  taken  to  prevent  the  ad- 
mixture of  atmospheric  air — when  the  gas  is  supplied  to 
the  patient  equably,  and  as  near  as  possible  at  atmospheric 
pressure — and  when  the  patient  breathes,  as  he  should  be 
instructed  to  breathe,  deeply  and  freely,  the  following  effects 
are  usually  produced :  a  pleasant  sensation  is  experienced 
throughout  the  body — a  **  thrilling,"  as  Sir  Humphi*ey  Davy 
expressed  it — and  a  desire  to  breathe  more  deeply  arises.  If 
fiill  draughts  of  the  nitrous  oxide  be  inhaled,  the  sense  of 
suffocation  sometimes  complained  of  will  not  be  experienced. 
An  analgesic  state  is  reached  before  consciousness  is  actually 
lost  Very  soon,  however,  anaesthesia  ensues,  and  rapidly 
deepens.  The  florid  colour  of  the  patient's  lips  and  cheeks 
becomes  replaced  by  Hvidity,  or  cyanosis,  proportionate  to  the 
previous  colour  and  to  the  degree  to  which  the  anaesthetic  is 
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ptisliecL  Respiration  is  deepened  and  usually  quickened  by 
nitrous  oxirle,  and  after  a  variable  though  short  period  (thirty 
to  sixty  seconds)  it  becomes  stertorous  and  irregular  in  rhj'thra. 
The  rate  of  the  pulse  is  increasingly  accelerated  throughout, 
and  if  the  administration  he  pushed  to  its  full  extent  the 
volume  of  the  pulse  diminishes.  The  pupils  usually  dilate. 
Muscidar  movements,  both  clonic  imd  tonic,  are  very  common, 
more  especially  in  children,  but  they  do  not  always  occur  even 
when  the  administration  is  pushed  to  its  fullest  extent.  When 
stertor  and  clonic  movement  occur,  the  administration  must 
be  discontinued,  otherwise  respiration  will  not  proceed  llic- 
lurition  is  liable  to  occur  in  children  under  the  influence  of 
the  gas.  In  dental  operations  the  available  period  of  anaes- 
thesia after  the  removal  of  the  face-piece  heat's  a  sort  of  pro- 
portion to  the  length  of  time  taken  to  pr<xluce  fidl  antes thesia. 
Under  ordinarj'  circumstances  this  period  is  of  about  thirty 
seoonds*  duration. 


4   MlXrriiES     of     AN^tHTUETICa 


^^^^^^^  (l)  NilvQus  Oxide  and  Ether, 

^m  This  is  the  most  valuable  combination  of  anaesthetics  with 

^f  which  we  are  acquainted  It  is  valuable  because  the  ames- 
thesia  of  nitrous  oxide  may  be  prolonged  by  adding  ether 
vapour  when  the  patient  has  become  imconscious  from  the 
gas;  and  also  because,  by  giving  nitrous  oxide  before  ether, 
the  former  agent  prevents  all  the  unpleasant  initial  effects 
^H  which  would  be  produced  by  the  latter.  Nitrous  oxide  may 
^P  either  be  followed  by  a  small  quantity  of  ether,  for  brief 
operations ;  or  by  a  considerable  quantity  for  more  prolonged 
caseSw  The  effects  produced  by  the  corubination  will  chiefly 
depend  upon — (a)  the  degree  to  which  nitrous  oxide  aneesthesia 
ia  carried  before  ether  is  admitted;  (6)  the  quantity  of  air 

I  allowed  during  the  transition  from  nitrous  oxide  to  ether; 
(<•)  the  strength  of  the  ether  vapour  added  to  the  nitrous 
oxide ;  and  ((/)  the  rapidity  with  which  the  ether  va]x>ur  is 
admitted  whilst  nitrous  oxide  is  being  breathed.  Nitrous 
oxide  is  irrespirable  beyond  a  certain  limit,  and  hence  air 
nmst  be  admitted  during  the  transition  to  deep  etherisation 
(page  89),  otherwise  resphation  wUl  not  proceed  satisfactorily. 
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(iL)  The  A,  a  E,  MixtnTe. 
This  conBiBts  of  the  following  ingredients  : — 


Sp.  Lrr. 

PwU. 

Piare  Ethylic  Alcobol 

'795 

1 

,,    ChJoroform     ... 

1407 

2 

„    EtbyUc  Ether 

*720 

3 

It 


IS  very  important  that  the  bottle  contaming  the  mixture 
should  have  an  accurately  fitting  stopper.  It  is  best  to  make 
the  mixture  in  small  quantities  (about  six  ounces)  at  a  time. 
The  vapour  of  the  A.  C  E.  mixture  is  the  most  agreeable  of 
all  the  anaestlietic  vapours.  It  has  a  fruity  odour,  and,  if 
largely  diluted  with  air,  is  ven^  pleasant  to  inhale.  It  has  been 
urged  that  as  the  constituents  of  the  mixtui-e  evaporate  at 
dirtbrent  ratejs.  sneh  constituents  wQl  he  breathed  in  a  different 
proportion  to  that  intended.  This  objection  holds  gcK)d  if  a 
considerable  r|ua!itity  of  the  mixture  be  placed  in  an  inhaler 
and  the  vapour  administereA  Pmt  if  very  small  quantities  be 
addud  to  the  mask  or  cone  fi-om  time  to  time,  such  an  objectiiin 
ahnost  ceases  to  exist  The  A.  C.  E.  mixture  should  be 
regarded  as  diluted  chloroform,  and  administered  as  though  it 
were  that  anaesthetic.  It  is  a  most  vahiable  and  agreeable 
agent,  and  is  very  suitable  under  certain  conditions.  When 
nitrous  oxide  is  not  procurable,  ■  r  when  it  is  probable  fix)m 
the  appearance  of  the  patient  that  ililiiculties  may  arise 
in  einj>liying  this  gas  before  ether,  the  A.  C.  E.  mixture 
may  \vith  mucb  advantage  be  used  as  a  preliminary  to 
etherisation. 

The  earlier  etleets  prmluced  by  the  inhalation  of  this 
mixture  will  depend  upt^n  the  (piantity  placed  in  the  inhaler 
and  the  degi'ee  to  whir*h  atmospheric  air  is  admitted.  If  ad- 
ministered as  directed  on  page  90,  anfesthesia  usually  becomes 
established  in  from  fam*  U>  ten  minutes.  As  compared  with 
chloroform  narcosis,  that  of  the  A,  C.  K  mixtiure  has  distinct 
advantages.  Conspicuous  among  these  is  the  stimidating 
effect  upon  the  heart.  Respiration  is  a  trifle  deeper  and 
quicker  than  luider  chloroform,  a  somewhat  important  fact 
seeing  that  any  change  in  breathing  is  more  quickly  detected. 
Vomiting  is  far  less  common  aft-er  this  aniesthetic  than  after 
ether,  and  about  as  frequent  as  after  chloroform. 
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(iiL)  Chloroforrri  and  Alcohol. 

Chloroform  may  with  advantage  be  diluted  with  pure 
ethyUc  alcohol  (one-eighth  to  one-fifth),  and  the  mixture  thus 
made  administered  as  if  it  consisted  of  undiluted  chloroform. 
The  so-called  "  bichloride  of  methylene  "  is  in  all  probability 
a  mechanical  mixture  of  chloroform  with  one-fifth  of  methylic 
alcohol  These  mixtures  are,  cceteria  paribus,  safer  than 
chloroform  itself 

(iv.)  Morphine  and  Chloroform. 

After  even  a  small  dose  of  morphine  {e.  gr.,  one-sixth  grain 
subcutaneously),  chloroform  readily  and  rapidly  produces 
anaesthesia,  but  the  greatest  caution  is  requisite  in  maintain- 
ing the  narcosis.  Very  Uttle  chloroform  is  required  under 
such  circimistances.  The  respiration  must  be  watched  with 
the  utmost  vigilance,  for  it  is  liable  to  become  enfeebled  from 
the  combined  eflfects  of  the  drugs.  It  is  usually  possible, 
after  once  ansesthesia  has  been  produced,  to  maintain  an 
analgesic  eflfect  by  giving  but  a  few  whiffs  of  chloroform  vapour 
occasionally.  Great  caution  is  required,  and  there  are  many 
who  regard  the  combined  administration  as  dangeroua  Similar 
caution  is  requisite  in  giving  morphine  to  a  patient  deeply 
under  the  influence  of  chloroform  or  ether ;  signs  of  returning 
-consciousness  should  be  allowed  to  manifest  themselves  before 
the  morphine  is  given. 


CHAPTER    II 

MODrFrCATIONS     IX     THE      EfFELT      of      the      Ay.BSTHETlC 
DEl'EXUENT   UPON    PHYSICAL    CONDITION,   ETC. 

1.  Age,— In  infants  and  very  yoiing  children  ether  produces 
much  irritation  to  the  flelicate  respiratory  passages,  and  the 
A,  C,  E.  mixture  should  be  preferred.  Chloroform  and  the 
A.  U  E,  mLxture  are  \v'eli  borne  in  aged  subjects,  and,  generally 
speaking,  these  antesthetics  should  he  employed  in  such 
cases.  Ether  is  usually  considered  to  be  contra-indicated  in 
old  age,  but  if  it  be  properly  administered,  and  more  especially 
if  it  be  preceded  by  the  A.  C.  K  mixture,  to  prevent  its  initial 
effects,  it  is  surprising  how  well  it  is  often  tolerated,  even  by 
patients  of  eighty  or  ninety  years  of  age. 

2.  Temperament, — Hysterical  patients  sometimes  give 
some  trouble,  more  especially  with  chloroform,  or  with  ether 
when  administerod  with  a  iiapious  supply  of  air  :  hc^nt^e  nitroris 
oxide,  followed  by  ether,  is  the  best  anaesthetic  in  such  cases. 
Patients  of  a  placid,  equable  temperament  take  anjestheties 
well;  excitable  people,  and  those  whose  nervous  systems 
seem  overstnmg,  are  more  liable  to  cause  delay  in  the  pro- 
duction of  anai'Sthctic  sleep. 

3.  Obesity — Plethora. — Generally  speaking,  patients  of 
this  group  do  not  take  ether  well,  and  the  greater  the 
exclusion  of  air  during  etherisation,  the  greater  the  difficulty 
in  the  administratioa  Very  stout,  flabby  patients,  who 
are  not  full-blooded,  are  better  subjects  than  the  plethoric. 
In  the  latter  the  tongue  and  mucous  membranes  of  the 
upper  air-passages  become  much  engtArged,  and  render 
respiration  difficult  This  vascular  engorgement,  and  con- 
sequent swelling,  deserve  more  attention  than  they  have 
received.  The  difficulty  in  breathing  which  they  produce 
is  not  encountered  in  sparely  built  and  anaemic  subjects 
and  would   hence  appear   to    be    apparently    connect^   in 
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Bome  way  with  the  quantity  of  blood  present  in  the  body. 
It  would  fieem  that  etherisation,  more  espeeially  when  con- 
ducted with  a  limited  supply  of  air  (C'lover's  method),  produces 
engorgement  of  the  right  side  of  the  heart  and  venous 
system  generally ;  that  this  venous  engorgement  is  most 
marked  in  |3ersi :»ns  of  an  apoplectic  type ;  and  that  in  such 
patients  the  upper  air-passages  (mouth,  nose,  etc)  are  liable  to 
become  diminished  in  size,  or  occluded,  by  such  swelling  In 
the  transition  from  nitrous  oxide  to  ether  the  difficulty  here 
referred  to  is  likely  to  occur,  and  hence  it  is  a  good  plan  not 
to  use  this  combination  in  such  sLi1»jeets,  or,  if  it  be  used,  care 
ehould  be  taken  to  prevent  any  rlithculties  in  breathing  by 
the  preliminaiy  insertion  of  a  small  mouth-prop  between  the 
teeth.  Plethoric  patients  may  usually  be  satbfactorily  anaes- 
thetised by  the  A,  C.  E.  mixture,  followed  by  ether  gradually 
a<iministered  from  an  <  Jruislty's  inhaler. 

4.  Asthenia— Collapse— Anaemia. — Patients  of  this  class 
require  but  sniall  quantities  of  any  anoBsthetic.  The  charac- 
teristic stertor  of  nitrous  oxide  anaesthesia  may  be  replaced 
by  shallow  respiration,  and  eare  must  be  taken  not  to  push 
the  administration  unduly.  The  same  is  more  or  less  true 
of  other  anaesthetics.  I  ^ep^ivation  of  air  is  very  badly  bome 
by  these  patients,  and  hence  ether  must  be  administered  w4th 
plenty  of  air.  When  much  blood  has  been  lost  upon  the 
operating  table,  or  in  lengthy  operations  upon  extremely 
feeble  subjects,  it  is  better  to  allow  the  patient  to  occasionally 
exhibit  symptoms  of  imperfect  anaesthesia  than  to  unneces- 
sarily push  the  anfesthetie. 

5.  Habitual  and  excessive  use  of  Alcohol,  f  obacco, 
Morphine,  Chloral,  etc. — Patients  addicted  to  these  excesses 
fretpiently  give  some  trouble.  A  transitorj"  and  imperfect 
aofiBSthesia  from  nitrous  oxide  is  liable  to  arise,  and  with  ether 
or  chloroform  the  stage  of  excitement  is  often  prolonged.  As 
the  excessive  use  of  alcohol  and  tobacco  is  frequently  asso- 
ciated with  a  plethoric  habit,  the  phenomena  referred  to  in 
Section  S  may  be  superadded 

6.  Diseases  of  the  Heart  and  Blood-vessels. — Patients 
with  murbus  cordis  take  aDa:?stheti«-s  well  as  a  general 
fldft  But  if  the  heart  have  undergone  extensive  degener- 
alhre  ehangos  much  care  will  be  needed.     Nitrous  oxide  and 
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aW>  ether  are  badlj-  borne  if  the  cardiac  affection  is  asso- 
ciated with  cyanosis  and  extensive  pulmonary  changes  (oedema, 
hydrothorax,  etc.).  The  A.  C  E.  is  an  excellent  anaesthetic  for 
most  cases  of  advanced  cardiac  disease,  and  undihiLed  chloro* 
form  shoidd  be  a%uided  if  possible.  Patients  who  are  the  sub- 
jects of  extensive  atheroma  shoidd  not  be  anaesthetised  with 
ether,  as  there  is  risk  of  cerebral  hfenroo'hage.  The  A.  C  E 
mixture  or  chloroform  diluted  with  alcnhol  will  be  found  to 
answer  well. 

7.  Affections  of  the  Alr-passages  or  FlenraB  attended  by 
DyspiKsa  or  Cyanosis* — tfcnerally  sjieaking,  ether  is  W%t 
avoided  in  such  oases  as  these;  and  the  A.  C.  E.  mixture 
should  be  onijiloyed.  If,  however,  the  last-named  anaesthetic 
should  cause  an}'  additional  distress  in  breathing,  chloroform 
(preferably  diluted  with  alcohol)  must  be  given. 

8  Cerebral  AflFections  attended  by  Impairment  of 
OonsciouSQess, — Much  care  is  nccfliYl  in  aiiiesthetising  j>atients 
who  are  already  more  or  less  nnconscious.  When  coma  is 
present  to  a  greater  or  less  degree,  u<»  anaesthetic,  or  only  the 
smallest  quantity .  will  be  required.  The  risk  of  giving  morphine 
before  the  administration  of  the  aujesthetic  is  greater  in  these 
patients  than  in  those  whose  cerebral  ftmctionjs  have  not  been 
impaired  by  diseasa 
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CHAPTER    III. 

Preparation  of  the  Patient  for  the  Administration  of 
THE  Anaesthetic. 

The  best  time  for  the  administration  of  nitrous  oxide  is 
about  three  hours  after  solid  food  has  been  takea  With  ether, 
chloroform,  and  other  anaesthetics,  five  to  six  hours  should 
have  elapsed  after  soHd  food,  but  a  little  clear  soup,  with  or 
without  a  glass  of  wine,  may,  in  the  case  of  feeble  patients,  be 
allowed  about  three  hours  before  the  actual  administration. 
Eggs  and  milk  should  be  withheld.  A  small  quantity  of 
brandy,  with  a  httle  less  than  the  same  quantity  of  water,  may 
be  given  to  patients  whose  circulation  is  feeble,  immediately 
before  the  administration — a  plan  more  especially  to  be  recom- 
mended when  chloroform  is  to  be  employed.  Artificial  teeth 
should  always  be  removed.  The  position  of  the  patient  should 
be  as  comfortable  as  circumstances  will  allow.  Whenever  it 
is  possible,  the  anaesthetist  should  ask  his  patient  to  lie  in 
that  position  which  he  assumes  on  retiring  to  rest  at  night. 
If  convenient  to  the  operator,  the  head  should  be  kept  on  the 
side — a  point  of  great  importance  if  vomiting  be  likely  to 
arise,  as  in  operations  of  emergency,  intestinal  obstruction,  &c. 
The  clothing  should  always  be  loose,  even  during  the  adminis-^ 
tration  of  nitrous  oxide  for  a  momentary  and  simple  operation. 
Stays  and  waistbands  should  be  loosened  or  removed,  in  order 
that  respiration  may  be  freely  performed. 


w 


CHAPTER    IV. 

The  Selection  of  the  AN^EbTHETia 

The  selection  of  the  ani^^sthetic  should  be  regulated  by: — 
1,  The  condition  of  the  patient ;  2.  The  nature  and  length  of 
the  operation  ahont  to  be  performed. 

In  every  case  the  chloroform ist  should  carefuUy  observe 
the  kind  of  patient  entrusted  to  his  r  are  ;  he  should  notice 
how  respiration  is  performed— more  especially  whether  nasal 
respiratioD  is  present  or  not :  and  he  shoul<l  invariably  feel 
the  pulse  before  commeiicing  his  duties.  With  nitrous  oxide 
a  fitethoscopic  examination  of  the  chest  is  umiecessary,  unk^ 
it  is  obvious  from  an  inspection  of  the  patient,  or  from  otheT 
indications,  that  sumo  intra- thoracic  affection  exists.  With 
other  anai'sthetics  it  is  usually  a  good  plan  to  listen  to  the 
chest ;  but  no  prolonged  stethoscopic  examination  need  be 
resorted  to  unless  special  iBdications  exist. 

Generally  speaking,  nitrous  oxide  is  the  best  anfle45thetic 
for  very  brief  operations  ;  and  ether  for  longer  cases.  As 
already  mentioned,  the  disadvantages  connected  mth  the 
latter  anaesthetic  may  to  a  great  extent  be  removed  by  pre- 
ceding the  inhalation  by  nitrous  oxide  or  the  A.  G  K  mixtura 
There  are  of  course  mim}^  eases  in  which  neither  nitrous  oxid^ 
nor  ether  should  be  given ;  and  the  foUowing  table  has  been 
drawn  up  to  show  these  exceptions. 


Oum  BoitalilG  for  the  A.  C,  E, 

mixture. 


I li fonts  and  very  young  children. 
Most  pMtients  above  m  or  65  years  o! 

•go.  (•) 
Extri'iiio    obesity,   t^peeially    if    «bbo- 

L'ittted  with  plethora.  (*) 
Blost  mnes  ot  tidvanoed  cai'dijtc  diseaao. 
Affections  of  Iho  nir  p<iBWig**8  or  plflurffi, 

attended  by  dyapnu'a  or  cyuJiOidA. 


Cwm  suitahl©  for  Ghloroform,  (}) 


Prolong!  1  MfjU  openitioni  O^ 

and  ttkosr'  uiTh  the  aclLml  r.autcry. 

Ca84^!j  in  wliidi  iieitbc^r  <Hhet-  nor  tho 
A.  C.  E.  mLxtiinj  is  well  borzifiL 

Labour. 

Maiked  atheroma. 
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NaU  <m  Abdominal  Section  :  operationa  upon  or  near  large  veaseUy  Ae, 

There  are  cases  in  which  the  venous  engorgement  of  ether  might  constitute 
a  serious  difficulty  or  danger,  e.g.^  in  the  removal  of  glandn  at  the  root  of  neck, 
tracheotomy,  the  ligature  of  large  arteries,  &c.  In  these  cases  the  A.  C.  E. 
mixture  or  chloroform  is,  from  the  point  of  view  of  the  operator,  preferable  to 
ether.  Again,  in  abdominal  section,  chloroform  undoubtedly  possesses,  so  far  as 
the  performance  of  the  operation  goes,  advantages  over  ether ;  for  the  respiration 
is  more  tranquil,  the  engorgement  of  the  parts  is  less,  and  there  is  less  liability 
to  cough.  Whether  the  advantages  referred  to  should  be  allowed  to  outweigh 
the  one  g^reat  advantage  of  ether — its  greater  safety — is  a  matter  of  opinion. 


Q).  Chloroform  may  with  advantage  be  diluted  with  a  small  quantity  of 
ftlcohol  (page  77). 

(^.  It  is  often  a  good  plan  in  these  cases  to  commence  with  the  A.  C.  E. 
tuizture  and  to  continue  with  ether  from  an  Ormsby^s  inhaler,  taking  care  not 
to  deprive  the  patient  of  air  to  too  great  an  extent. 

C).  It  is  an  excellent  practice  to  place  the  patient  deeply  under  ether,  and 
•ubflequently  to  maintain  the  ansBsthesia  by  chloroform  administered  through 
ihe  noM  or  mouth  by  means  of  Junker's  apparatus. 
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aer     When  the  hidieattir  Ls  at  "  3/'  three-L|uarter3  of 
I  current  are  diverte<l     When  the  iuthexitor  is  at  *'  F"  (ftill), 
four-quarters,  or  the  wliole,  of  the  current  is  iinule  to  pass 
the  ether  as  it  travels  between  the  ttiee-|jiei'e  and  the 

Method  of  u^ng  the  Inhaler, — (1)  In  cold  weather,  and 
when  about  to  anitsthetise  powerfully-built  subjects,  pkice  the 
ether-chamber  in  wann  usurer  for  three  or  four  niumtesL  (2) 
Throw  out  any  water  that  may  have  entered,  and  pour  into 
the  sphere,  by  the  tube  provided  for  the  puqiose,  about  an 
ounce  and  a-half  of  ether.  (3)  Turn  the  indicator  to  "0." 
(4>  Accurately  hut  gently  adapt  the  face -piece,  during  an 
expiration,  to  the  fiice  of  the  patient ;  by  pressing  it  a 
little  more  tightly  during  expiration  tlian  during  inspiration 
tlie  bag  vrAX  become  distended  with  expired  auv  (5)  X\\m\ 
the  patient  to  breathe  to  and  fro  for  about  half  a  miuuta 
(6)  Very  gra<lually  rotate  the  ether-chamber,   so  that   the 

'O*'  on  the  apparatus  moves  gradually,  about  one-eighth 
an  inch  at  a  time,  away  from  the  intheator  (7)  Hhoidd 
llowing  or  coughing  arise,  turn  bac^k  somewhat  till  these 
signs  of  irritation  liave  subsided.  («)  Should  excitement 
or  struggling  occur,  do  not  discontinue  tht*  administratioa 
(9)  When  the  cheeks  and  ears  tend  Ui  beeome  dusky  in 
colour,  admit  a  breath  of  fresh  air  by  n^moving  the  inhaler, 
and  gradually  increase  the  strength  of  the  vapour,  remem- 
bering that  the  more  air  admitted  the  more  ether  must 
be  given  in  order  to  secure  deep  an,esthesia,  (10)  As  a 
general  rule,  the  inhaler  should  be  removed  every  fourth 
or  fifth  respiration  for  a  breath  of  fresh  air ;  this  rule  will, 
however,  retjuire  modification  in  the  earlier  and  later  stages 
of  the  administration ;  in  the  earUer  stages  it  will  usually  be 
found  advant4igeoua  to  give  somewhat  less  air  than  that 
indicated,  in  the  later  stages  the  inhaler  need  only  be 
ipplied  occasionally.  (11)  When  once  surgical  anaesthesia 
become  estabUshed  the  indicator  may  be  kept  at  "  1 " 
or  "  2/*  except  in  the  case  of  very  strongly  built  or  alcoholic 
subjects  who  require  considerable  quantities  of  the  anaesthetic. 
(12)  Watch  respiration  carefully  and  the  pulse  occasionally; 
should  the  breathing  become  feeble  or  shallow,  or  the  pulse 

weak,  as  it  might  become  in  extremely  feeble  patienta,  the 
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anttstlietic  should  be  discontinued  till  these  symptoms  have 
passed  ofi! 

Ormsby's  Inhaler,  which  consists  of  a  face^piece  and  bag, 
between  wliich  there  is  a  sponge  lor  the  reception  of  the 
ether,  although  simpler  in  constniction,  possesses  some  dis- 
advantages as  compared  to  Clover's  apparatus.  About  one 
ounce  of  ether  should  be  poured  upon  the  sponge,  and  the 
mhaler  should  be  verj'  gradually  applied  to  the  face,  other- 
wise much  coughing  and  irritation  will  result.  More  ether 
is  used  than  mth  Clovers  inhaler,  and  the  depth  of  et)ierisa- 
tion  cannot  he  quite  so  satisfactorily  regulated  as  with  the 
latter  apparatus.  Ormsby*s  inhaler  may,  however,  be  em- 
ployefl  with  advantage  fo;  rapidly  inducing  etherisjition  after 
nitrous  oxide,  the  face-piece  employed  for  the  latter  agent 
being  quickly  replaced  by  the  ether  inhaler ;  and  it  is  etpially 
useful  when,  after  having  administered  a  small  quantity 
of  the  A.  C.  R  mixture  on  an  o|>eu  inhaler,  it  is  wished  to 
keep  up  the  jiu<esthesia  by  means  of  ether. 

The  simple  felt  cone,  with  a  sponge  at  its  apex,  is  to  be 
reeonur^ended  for  use  in  those  lases  which  require  very  little 
ether  and  a  very  eupious  supply  of  air, 

%   CHLOllOFORM, 

One  of  the  best  inhalers  for  the  administration  of  chloro 
form  is  Junkers  (Fig.  17).     It  consists  of  a  graduated  bottle  for 

the  auii'sthetic,  hand* 
bellows  and  tubes  for 
pumping  air  thnjugh 
the  chloroform,  and  a 
face-piece  for  the  recep- 


f 


Fig,  17.— Jtnncim'«  utkale^, 
chloroform     (chloroforin    and 


tion  and  transmission 
to  the  patient  of  a 
chlorofonu  vapour  well 
diluted  with  air.  The 
bottle  for  the  anaesthe- 
tic is  suspended  by  a 
h€n*k  from  the  coat 
of  the  administrator. 
About  six  drachms  of 
alcohol,     or     "  bichloride    of 
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methylene ")    are    placed    in    the    bottle ;    the    face-piece    is 
brought 


(k 


the 


near  the  face;  gentle  pressiir 
hand*bellows ;  and  thus  air  containing  chloroform  vajiour 
is  administered  to  the  patient  It  is  said  that,  at  a  tempera- 
tore  of  55*^  Fahr.,  anti  with  one  ounre  of  chloroform  in  the 
bottle*  not  more  than  one  and  one-fifth  minim  of  chloroform 
is  vapourised  by  a  single  compression  of  thr  beUows.  With 
luidiluted  chloroform  anaesthesia  becomes  established  in  from 
four  to  ten  minutes.  When  once  the  stage  of  sui'gieal  anii!s- 
thesia  has  been  reached  vigilance  mnst  be  exercised,  for 
unlike  ether,  chloroform  tends  to  set  up  symptoms  of  respira- 
tory and  cardiac  depression  if  the  anaesthetic  be  incautiously 
administered.  The  chief  objection  to  Junker^s  apparatus  is 
that  it  is  somewhat  difficult  to  watch  tlie  pulse  whilst  em- 
ployed in  pumping  the  bellows  and  holding  the  face-piece  j 
but  if  the  hea<l  of  the  patient  be  kept  upon  the  side,  the 
faee-pieen  may  be  retained  in  position  by  means  of  a  loose 
towel  beneath  it,  and  thus  one  hand  of  the  administrator  will 
I  free.  By  the  employment  of  a  flexible  metal  tube  instead 
fa  face-piece,  aniesthesia  may  be  eflicieotly  maintained  dimng 
operations  about  the  mouth  or  nose,  e.g.,  in  staphyloraphy, 
removal  of  tongue,  &c..  or  the  indianibber  tube  of  Junker's 
apparatus  may  be  attached  to  a  special  form  of  gag,  possessing 
small  metal  tube^  to  convey  the  chloroform  vapour  to  the 
back  of  the  mouth  during  such  operations  (Hewitt's  gag). 

Chloroform  is  ver}"  commonly  administered  by  dropping 
or  pouring  small  quan* 
titles  at  a  time  on  a 
fohled  towel  or  piece  of 
lint  When  administer- 
ing the  agent  without 
any  s{>ecial  apparatus,  a 
drop-bottle  should  be 
used.  The  accomptiny- 
ing  tigiure  represents  a 
simple  mask  (kno>vn  as 
Skinner's)  and  a  drop- 
bottle  for  the  chloroform 

(Fig.  18),     For  the  safe  employment  of  this  method  aU  huny 
must  be  avoided ;  three  or  four  drops  of  chloroform  should 
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Fig.  18. — axxNTTEB's  uask  akb  chloroform 
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at  first  be  given  ;  in  a  few  secon(Is  five  to  ten  more  ;  when 
the  odour  of  the  chloroform  has  nearly  passed  off  five  to  ten 
drops  more  may  be  added,  and  so  oa  Children  require 
smaller  qnantities  than  these.  Care  iiinst  be  taken  not  to 
employ  a  saturated  piece  of  hnt  or  flannel :  and  a  copious 
supply  of  air  is  imperatively  necessary  throughout 

In  whatever  manner  ehloroform  is  adminisrered,  the  antrs- 
thetist  must  be  careful  not  to  push  the  anai^sthetic  when  deep 
respirations  aceompany  or  follow  the  stage  of  excitement,  for 
it  is  then  that  an  overdose  is  most  likely  to  be  given ;  and 
it  is  a  good  plan,  when  signs  of  surgical  ana'sthesia  connnence 
to  appear,  to  diseontinue  the  administration  for  a  moment 
or  two,  and  allow  a  tew  respirations  of  air  tu  be  taken  before 
proceeding  with  the  inhalation.  The  pulse  must  be  watched 
throughout,  as  it  frequently  gives  the  iii"st  indication  of  danger. 
The  respiration  should  be  listened  U\  and  the  colour  of  the 
lips  and  ears  observed  Stertor  should  not  be  allowed  to 
become  too  deep.  The  pupils,  which  are  moderatelj^  con- 
tracted when  surgical  anaesthesia  is  satisfactorily  established, 
should  be  looked  at  from  time  to  time. 

3.    NITROUS   OXIDE. 

In  administering  nitrous  oxide  it  is  advisable  to  employ 
two  cylindei*3  of  the  liquefied  agent,  so  that  should  odo  fiedl 


short,  or  fail  to  work  during  tlie  administration,  the  other 
may  at  once  bo  turned  on  (Fig.  19).  By  rotating  the  foot- 
key,  nitrous  oxide  gas  is  hberated  and  made  to  pass  through  m 
small  indiarubber  tube  to  a  bag,  from  which  it  may  be  inhaled 
by  means  of  a  face-piece  and  stopcock  The  accompanying 
drawing  (Fig,  20)  shows  the  most  convenient  arrangement 
for  the  ptirpose,  the  inspiratory  and  expiratory  valves,  which 
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Are  necossarj^  in  order  to  prevent  re-breathing  of  the  gas,  being 
placed  in  tbe  stoprock.  As  arranged  in  the  figure,  air  would 
be  breathed  throiigli  theajiparatus  as  indicate*!  by  the  arrows; 
but  if  the  handle  H  be  niived  TOund,  nitrous  oxide  will  be  in- 
haled from  the  bag  and  e,S(*ape 
firom  the  expirat4>rj^  valve  sliown 
above.  In  administering  the 
gas  the  following  brief  direc- 
tions shoidd  be  attended  to; — 
(1)  If  the  operation  is  to  be 
withhi  the  mouth,  a  small 
*'  prop  "  should  be  inserted  be- 
tween the  teeth:  (2)  The  bag 
should  be  half- tilled  with  gas; 
(3)  The  fa^je-pieee  should  be 
very  ctc/^urfttdtf  applied  to  the 
face;  (4)  Air  should  Hrst  be 
breathed  through  the  apparatus;  (5)  The  |)atient  should  be 
iniitnicted  to  breathe  freely  and  deeply,  and,  whilst  he  is  thus 
breathing  air  through  the  apparulus,  nitrous  oxide  should  be 
turned  on;  (6)  The  bag  should  be  kept  nearly  full  throughout 
the  iMlministration :  (7)  When  signs  of  nitrous  oxide  nar- 
cosis occur  the  face-piece  shoidd  be  removed  or  air  otherwise 
admitted 


Fig.  2(1.— viTBOTni  oxisE  afpabatui. 


4.    MIXrruES  of   ANyi':STHETICa 

NitrmiA  Oxide  and  Ether, — Tliere  are  several  ways  of 
linistering  these  aniesthetics  together,  and  space  \rill  not 
lit  a  description  of  them,  Whatevt^r  jjIub  is  eli<jsen,  it 
will  be  found  ailvisable  to  freely  administer  nitrous  oxide 
before  ether  is  admitted,  and  to  pay  a  due  regard  to  the 
necessity  of  allo^ring  a  small  t|iumlity  of  air  whilst  proceeding 
from  nitrous  oxide  aniesthesia  to  that  of  ether.  If  no  air 
be  allo^ved,  respiration  cannot  eontinye;  if  too  nnich  l»e  given, 
tlie  patient  will  recover  from  the  efteets  of  the  gas,  and  so 
the  very  jmrpose  for  which  the  latter  was  administered 
will  be  defeiited.  Clover's  gas-and-ether  apparatus  is  eiu- 
phn^ed  by  some :  others  prefer  to  juiss  nitrous  oxide  through 
Clovers  portable  n-gidatiug  inhaler,  and  to  turn  on  ether 
whilst  nitrous  oxide  is  being  inhaled;  and,  lastly,  there  are 
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advocatf^s  for  the  plaii  of  lirst  administering  nitrons  oxide  by" 
the  ordinar}^  means,  and  rapidly  changing  the  gas  ajiparatus 
for  a  previously  cliargerl  Oimaby's  ether  inhak?r. 

The  A,  G.  E.  Mixture. — This  mixture  should  be  adminis- 
tered in  small  quantities  at  a  time,  with  a  copious  supply  of 
air.  A  Skinner's  mask  will  suffice  for  childi*en,  and  for  weakly 
adults ;  but  in  the  case  of  stronger  persons  some  kind  of  felt 
or  leather  cone,  provided  with  a  small  sponge,  and  permitting 
a  free  supply  of  air,  wall  be  necessary.  The  quantity  of  the 
mixture  which  should  be  added  at  one  time  should  be  regu* 
lated  by  the  age  and  strength  of  the  patient.  With  cliildi^n 
and  feeble  persons,  sprinkling  from  a  drop-bottle  upon  the 
Diitsk  or  cone  will  be  sufficient ;  but  with  more  vigorous 
individuals  half-rlrachm  doses  will  he  required  to  secure 
satisfactory  ana'sihesia.  It  is  a  bad  plan,  and  one  likely  to  l)e 
followed  by  e\il  consequences,  to  place  a  large  quantity  of  the 
mixture  at  one  time  within  an  inhaler,  for  the  objection  to 
autiisthetic  mixtures  woidd  thus  at  once  apply.  Nor  should  a 
Clover's  or  Ormshy^s  inhaler  be  used,  for  air  limitation  with 
chloroform,  or  any  mixture  containing  chloroform,  is  to  be 
deprecated.  Tlie  administration  should  bo  maintaine<l  as  if 
chloroform  were  being  employed,  though,  of  course,  a  con- 
siderably larger  quantity  of  the  A.  C  E.  mixture  than  of 
chloroform  w^ill  be  required  to  produce  anaesthesia.  As  with 
chloroform,  jilenty  of  time  (five  to  ten  minutes)  should  be 
taken  in  establisliing  sui-gical  aneesthesia. 

(*hloroforiu  and  Alcohol  {'*  Bichloride  of  Methylene'). — 
Mixtures  of  chloroform  and  alcohol  should  be  administered  in 
a  similar  manner  to  chloroform.  It  may  be  as  well,  however, 
to  point  out  that,  with  Junker's  inhaler,  difficulty  may  some- 
times be  experienced  in  anaesthetising  by  means  of  chloroform 
diluted  with  as  much  as  one-fifth  or  so  of  alcohol,  except  in 
the  case  of  cluldren.  The  so-eaUed  *'  bichloride  of  methylene  " 
which  appears  to  consist  of  chloroform  diluted  ^ith  methylic 
alcohol,  should  be  mlministered  with  all  the  care  and  precau- 
tion which  are  essential  in  giving  imdiluted  chloroform* 
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CHAPTER    VI, 

The  Chief   Difficulties  and  Dangers  connected  with 
THE    Anaesthetic  State — theik    Manauemknt    aki> 

\  TliEATMENT. 

The  adjnmistrator  should  have  at  hand  the  followiiig 
appluinros  axid  remedies  in  case  of  need: — Tongue  forceps, 
'  JIiis<iii\s  pig^  nitrite  of  amyl  capsules,  brandy,  liq.  amnion,  fort, 
a  hjixnlermic  syringe,  and  instruments  for  tracheotomy.  In 
mouth  opci  ations  he  should  also  have  several  sponges,  firmly 
tixe<l  in  strong  sponge-holders. 

However   skilfid   the   administrator  may  be.  he   will    be 

|certjun  to  meet  with  diffinilties  from  time  to  time,  anr!  he 

should  therefore  ever  bii  on  the  dert,  even  in  cases  which 

[Ap}>ear   to   be   of  the   most   simple   nature.      Very    nervous 

patients  require  encouragement,  and  should  be  instructed  how  to 

inhale  the  anaesthetic.     Should  excitement  or  struggling  occur 

under  nitrous  oxide  or  ether,  the  anaesthetic  may  unhesitatingly 

bt3  pushed  :   but  with  chloroform,  or  the  A.  C.  K  mixture, 

much  caution  is  requlsitti  at  this  stage,  and  a  very  copious 

[supply  of  air  must  be  allowed.     It  is  best  not  to  restrain  the 

I  patients  movements,  unless  there  is  a  fear  of  his  injiu*ing 

I  himself,  or  interlermg  with  the  admiiiistratioa      Coughing 

I  and  swallowing  in  the  very  early  stages  ]>oint  to  too  strong  a 

[>ur,  and  they  should  be  met  by   a  diminution   in   the 

of  the  antesthetic.      Should   they    tend    to    arise, 

fiowever,  after  surgical   aniesthesia   has   become  established, 

they  should  be  met  by  increasing  the  strength  of  the  vajjuur 

as  quickly  as  ihe  circumstances  will  permit     Vomiting,  which 

will  not  take  place  if  the  antesthesia  be  jirofound,  is,  pnietically 

tip€*aking,  always  preceded  by  acts  of  deglutition,  and  when 

such  acts  occur  the  depth  of  the  ana'Sthesia  must  at  once 

be  incn'asc*d  if  it  be  desired  t^»  avert  vomiting.     With  ether 

theie  is  no  danger  in  thus  rapidly  producing  deeper  narcosis; 
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but  this  cannot  bo  saitl  so  confidently  of  chloroform.  Difficulty 
is  sometimes  experienced  iii  producing  fidl  surgical  anaesthesia, 
some  patients  requiring  very  k'ge  doses  of  the  aneesthetic 
before  perfect  quietude  is  spcured.  Should  this  occur  with 
nitrous  oxide,  the  a<lmixture  of  a  small  quantity  of  air,  hy  the 
side  of  the  faoe-piece  or  elsewhere,  may  be  suspected  It  is 
well  known  that  many  fatalities  have  occun*ed  with  ehlorofonn 


during   or   immediately   after  the  stage  of   excitement,    the 


explanation  being  that  the  patient,  having  hatl  but  httle  air 
for  some  moments,  by  reitson  of  the  breath  having  been  held, 
inhales  witii  the  folio wmg  deep  respirations  a  large  quantity 
of  chlorotbnn,  and  as  the  inhalation  of  chloroform  during 
even  a  minor  degree  of  asphyxia  is  highly  <langerous,  serious 
eonsetiuences  may  follow.  Should  it  be  foun  1  diffir-ult  to 
secure  full  surgical  ancesthesia  with  ether,  a  spougc  wrung  out 
of  hot  water  may  be  applied  to  the  sides  of  (.'lover  s  inhaler, 
in  order  to  get  a  suthcient  quantity  of  ether  evaporated,  and 
air  should  be  sparingly  admitted  for  a  time,  unless  contra- 
indications exLst,  Just  as  there  are  patients  who  require 
large  doses  of  an  anaesthetic,  so  there  are  otliei"s  who  display 
an  opposite  peculiarity.  The  weaker  and  more  fragile  the 
patient,  the  more  rapidly  will  the  anaesthetic  produce  ita 
effects,  Aniemic  and  debihtated  individoals,  more  especially 
if  advanced  in  years,  will  be  found  to  exhibit  very  different 
effects  from  those  which  have  been  described  as  taking  place 
in  healtliy  and  vigorous  subjects. 

Respiration  sbould  be  carefidly  listened  to  from  the 
conimencement  to  the  end  of  the  administration.  ^Mienever 
it  is  difficult  to  hear  the  breathing  the  adminiBtrator  should, 
by  other  means,  mal-te  certam  that  it  is  proceeding  in  a  satis- 
factor}'  manner,  bearing  in  mind  the  fact  that  movements  of 
the  chest  and  abdomen  will  continue  for  a  time  if  the  air-way 
is  conjpletely  obstnicted  It  is  important  that  the  anaesthetist 
should  re*  ognise  the  two  distmct  w^ays  in  which  respiration 
may  fail  diu-ing  aniesthetic  sleep.  It  ma}^  fail — (1)  in  conse- 
quence of  some  mechanical  impediment  to  the  enlry  and  exit 
of  air;  or  (2)  independently  of  any  such  obstruction  in  the 
air-way,  ie,,  from  feebleness  or  paralysis  of  the  respiratory 
mechanisuL 

Obatmctive  Respiratory  Failure. — \\Tien  it  is  obvious  that 
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itbere  is  some  obstniction   to  breathing,  we  mxist  at  once 
endeavour  to  discover  the  »miiHe.     An  adventitious  substance 
may  be  pn:*sent— mucus,  blood,  fius,  voraitod  matters ;  a  purely 
miatomical  reason  may  exist- — the  tongue,  or  epiglottis,  may, 
by  reason  of  the  ixjsition  of  the  head  or  lower  jaw,  be  in 
contact  with  the  iihiuynx  ;  such  a  degree  of  vascular  engorge- 
ment and  swelling  of  the  tongue  or  other  parts  in  the  uppe 
^  air-passages  may  have  arisen  as  to  prevent  the  proper  entry  of 
air ;  or,  lastly,  laryngeal  spasm  from  too  strong  a  vapour  or 
oiher  causes  may  have  been  produced.     To  carefidly  mainraiu 
^m  free  air-way  is  of  paramount  imporUnre.     With  regard  to 
l>lood,  vomited  matters,  &e.,  enteruig  the  larynx,  the  adminis- 
trator shfiuld.  whenever  there  Is  a  possibility  of  this  occurring, 
strive  to  keep  the  patient  s  head  well  turned  to  the  side,  aixd 
to  remove  all  blood,  ^c,  from  the   back  of  the  throat   by 
rtejieated  sponging.     In  operations  in  or  about  the  mouth  or 
I  nose,  accompanied  by  free  hiemorrbiige — e.g.,  removal  of  tlie 
sii|>erior  maxiUar — the  ]x>sition  indicated  should  be  carefully 
jmaintained,  if  convenient  to  the  operator;  or  the  head  should 
1  be  thrown  very^  far   back  over   the  edge  of  the  table.     In 
» tbe  removal  of  |>ost-nasal  adenoids  by  means  of  the  **  arti- 
ficial naiV  it  is  a  gooil  plan  to  put  the  patient  under  ether, 
itly  raise  him  to  the  sitting  position,  and  keep  the  head  and 
Iders    well  forward  durmg  the  operation,  so  that  blood, 
&€.,  may  freely  dntin  away  through  the  mouth  and  nose.     In 
all  mouth  and  nose  cases,  with  free  huniorrhage,  anaesthesia 
should  never  be  very  profound,  except,  perhaps,  just  at  tirst; 
coughing  and  swjd losing  should  \h*  allowed  to  occur  occasion- 
ally, and  the  operator  should  not  object  if  the  unconst-ious 
patient  is  a  little  restless  at  times.     In  cf>nnection  with  the 
anatoinieat   conditions  which  may  <»hstnit't  breathing,  these 
may  usually  be  easily  removed,  either  by  throwing  the  head 
well  lia<Tk  wards,  thus  removing  the  back  of  tlie  tongue  and 
the  epiglijttis  from  the  pharjTix  and  Iar3mx  :  or  pushing  the 
^iQwer  jaw  forward,  wliich  has  the  same  ettect  and  is   more 
Bjy  done;  or  by  placing  a  small  mouth-prop  between  the 
'IMth,   if  nasal  respiration  be  inadequate;    or  by  separating 
the  lijis  of  edentulous  patients,  (S:c.      Should   it    be    found, 
prior  to  the  operation,  that  nasal  obstruction  is  present,  the 
sUietist  should  insert  a  small  mouth-prop  between  the 
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teeth  before  comTtieiicini:!^  the  administration ;  and  he  may 
witli  aflvantage  aciojit  a  similar  precaution  in  the  case  of 
plethoric,  short-oeeked  patients,  who,  as  already  explaiaed. 
are  Uable,  more  especially  under  etlier,  to  suffer  from  tranjdent 
difficulties  of  respiration.  Loud  snoring  is  often  due  to  a 
swollen  tongtie,  which  vibrates  against  the  phai'}Tix,  and  when 
it  occurs  it  is  advisable  to  keep  ilie  lower  jaw  pressed  well 
fon\'ard,  in  order  to  prevent  obstructed  breathing.  With  all 
an£esthctics  it  will  bo  found  a  good  plan  to  adopt  a  similar 
course,  should  any  tendency  lAy  embarrassed  breatlung  arise. 
LarjTigeal  spasm,  which  is  known  by  high-pitched  crowing 
respiration,  often  results  from  too  strong  a  vapour,  and  is  to  be 
met  by  withdrawing  the  anaesthetic  till  the  spasm  has  passed  off 
It  may,  however,  be  the  reflex  result  of  certain  operative  pro- 
eodures  durmg  moderately  deep  anoDsthesia,  and  may  lead, under 
chloroform,  to  circulatory  depression  in  a  short  space  of  time. 
Uterine,  jielvic,  and  rectal  ojterations  are  the  most  Ukely  to 
initiate  this  condition,  and  hence  deep  antestbesia  is  always  ad- 
visable in  such  cases.  IShould  the  above-mentioned  mancEUvres 
fail  to  relieve  the  obstruction  wliich  is  present,  the  mouth  shoidd 
at  once  be  opened,  and  the  tongue  pulled  forcibly  forward,  when 
breatlung  will  almost  certainly  recommence.  If,  however, 
respiration  does  not  take  place,  forcible  pressure  upon  the  chest 
shoidd  be  made,  with  the  object  of  overcoming  any  obstruc- 
tion in  or  about  the  larynx.  If  air  cannot  thus  be  forced  out 
of  the  chest,  any  further  attempt  at  mtificial  respiration  wiU 
probably  be  useless.  Still,  the  arms  may  be  extended  once  or 
t^vicu  by  Siivester*s  method,  and  if  no  beneficial  result  follow, 
tra(  heotomy  should  be  performed,  and  artificial  respiration  at 
once  commenced-  No  attention  need  be  paid  to  the  pulse 
when  respmition  obviously  fails  in  consequence  of  some 
obstrxiction ;  otherwise  delay  in  overcoming  the  obstruction 
will  arise. 

Non-obstmctive  Failure  of  Respiration,^ — Tlie  other  form 
of  failure  of  respiration  is  of  a  wlioUy  diflerent  nature,  for  it 
occurs  independently  of  any  obstruction,  and  is  characterised 
by  a  more  or  less  gradual  cessation  of  aO  tbi>racic  and  abdo- 
minal respirator}^  movements.  Although  such  failure  usually 
proceeds  from  feebleness  i^v  actual  paralysis  of  the  ner%'ous 
mechanism  of  respiration,  other  factors  are  sometimes  present 
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•  Tor  example,  the  bony  ft'aiuework  of  the  chest  may,  from 
senile  or  other  changes,  fail  to  respond  in  a  satisfactory  moa- 
TkBT  to  the  demands  made  upon  respiration ;  or  the  respiratory 
IDUSCles  may  be  weak  and  simLlarly  imtitted  for  any  unlnokt'd- 
for  exertion ;  or  lastly,  by  reason  of  i»re-existing  pidinonary  or 

I  pleural  disease,  the  performance  of  the  necessary  respiratory 
movements  may  become  a  matter  of  tliffieulty  or  even  impos- 
sibility. Respirator)'  failure  of  tliis  kind  is  most  common 
tinder  chloroform,  though  it  may  arise  under  nitrous  oxide 
or  ether.  It  usually  co-exists  with  feeble  cardiac  action  and 
low  vascular  tension,  sometimes  being  ajjparently  depen*Ient 

I  upon  these  conditions,  as  tor  example  in  the  case  of  shock 
from  loss  of  blood  and  other  causes.  Syncope  occurring  U{>on 
the  operating- table  and  arising  from  one  or  other  of  the 
conditions  to  be  presently  described  may,  if  the  administrator 
be  watching  the  breathing,  tirst  show  itself  by  tecblerc^spiration. 
With  regard  to  the  direct  eficcts  of  anfcsthetit  s  upon  respira- 
tion, die  late  Hydei-abad  Commission  have  showTi  that  chioro- 
fomj,  when  administered  to  the  lower  animals  in  toxic  doses, 
lowers  vascular  tensit^n  and  paralyses  r^^spinition,  the  action 
of  the  heart  continuing  after  actual  cessation  of  breathing  has 

I  taken  placa  It  is  urged  by  the  Coomiission  that  this  se- 
quence of  events  occurs  in  the  human  subject ;  and  it  is  pro- 
bable that,  when  resi>inition  ceases  purely  from  the  direct 
effects  of  chloroform,  the  heart  may  continue  beating,  though 
feebly,  for  a  brief  space  of  time.  The  practical  conclusion 
arrived  at  by  the  Hyderabad  Commission  is  that  when  ad- 

■  ministering  cliloroform  the  whole  attention  should  be  directed 
to  respiration  and  that  the  pulse  shrndd  be  disregarded.  As 
will  be  presently  shown,  however,  the  pulse  may  often  give 
▼ery  early  indications  of  imj>ending  danger,  and  for  this 
leason  should  be  carefully  watched  in  administering  chloro- 
fbmi.  Shallow  or  imi>erceptible  breathing,  with  cyanosis,  is 
nearly  always  associat€^d  with  an  extremely  feeble  pulse^  but  this 
oombination  of  sjinptoms  is  much  more  pronounced  under 
,  chloroform  than  imder  ether  If  ether  be  administered  t^>  a 
jMiiijonous  extent,  gradual  failure  of  respiration  will  oeeur ;  but, 
^l>y  reason  of  tlie  stimulant  eflect  of  ether  upon  the  heart,  the 
f  uiay  ne^irly  always  be  rescued  by  artiticial  respiratii tn. 
i^t  remedy  Nvhicli  should  be  appUed  in  all  these  eases 
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is  artificial  respiration,  comiiienced  by  a  compression  of  the 
thorax.  In  minor  cases,  after  two  or  three  compressions, 
breathing  will  recommence,  and  may  be  further  stimulated  by 
nicking  the  chest  with  a  wet  towel,  or  by  briskly  rubbing  the 
lips  and  cheeks  of  the  patient  with  a  drj'  clotk  If,  however, 
this  should  not  be  the  case,  systematic  artificial  respiration  by 
Silvester  s  method  should  be  resorted  to,  and  sedulously  main- 
tained, even  though  the  threatening  symptoms  were  originally 
cardiac.  Whilst  artificial  respiration  is  thus  proceeding,  nitrite 
of  amy!  may  be  applied  to  the  nostrils,  and  other  remedial 
measures  appropriate  in  syncope  may  be  resorted  to  if  deemed 
advisable.  The  tongue  forceps  need  not  be  used  if  it  is  obvious 
that  a  free  air-current  to  and  from  the  chest  exists;  but  care 
should  of  course  be  taken  to  maintain  this  free  air-way  *luring 
artificial  respiration.  The  latter  should  be  continued  for  at 
least  an  hour,  or  for  longer  if  any  signs  of  animation  can  be 
detected. 

Cardiac  Failure, — The  circulation  may  become  enfeebled 
or  aetually  arrested  during  the  administration  of  an  anaes- 
thetic. Generally  speaking,  the  weaker  the  patient  the  more 
likely  will  the  heart  be  to  sliow  signs  of  failure.  Potting  aside 
morbid  cardiac  and  pulmonary  conditions,  there  is  clinical 
evidence  to  show  that  failure  of  the  heart  during  antcsthesia 
may  arise  in  at  least  four  ways:  viz.,  (1)  reflexly ;  (2)  during 
incidental  asphyxia;  (3)  fnim  loss  of  blood  or  other  exhaust- 
ing influences;  and  (4)  as  the  result  of  an  excessive  dose  of 
the  ann'sthetic.  Temporary  reflex  arrest  of  the  heart's  action 
may  take  place  imder  all  amcstheiics,  more  aspeciaUy,  it  is 
said,  if  the  anaesthesia  be  not  profound.  The  severer  cases 
of  reflex  syncope  would  seem,  however,  to  be  met  with  chiefl)% 
if  not  exclusively,  under  chloroform.  With  regard  to  the 
asphyxial  element  during  anaesthesia,  it  may  be  said  that  under 
chloroforni  the  deprivation  of  air  even  in  a  minor  degree  may 
be  followed  by  serious  cardiac  depression  ;  whereas  with  ether, 
unless  the  patient  be  much  exhausted,  a  moderate  limitation 
of  air  is  not  likely  to  be  attended  by  evil  consequences.  We 
may  speak  of  the  cardiac  dej>ression  which  may  thus  be  in- 
duced as  "  asphjTcial  syncope  '* — a  condition  which  would 
seem  to  depend  upon  an  over-distension  of  the  right  cavities 
of  a  feebly-acting  heart     With  reference  to  cardiac  faUure 
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occtimng  in  pei*sons  exhausted  by  loss  of  blood,  in  prolonged 
exp4*sure  upon  the  o|)eniting- table,  and  in  patients  weakened 
by  preyious  disetase,  little  need  be  said,  as  the  s^Tiiptoms  are 
usually  independent  of  the  amesthetia  The  question  as  to 
the  tlirt*ot  efibct  uf  ohlorufonn  upon  the  heart  is  tof)  couiplijc 
to  be  satisfactorily  discussed  here.  It  may  be  said,  however, 
that  it  is  now  established  as  a  fact  that,  in  the  lower  animals, 
iinal  arrest  of  the  heart  from  an  overdose  of  chloroform  is 
always  secondary  t*3  respiratory  failure  With  reference  to 
nitrous  oxide,  and  to  ether,  when  adininistored  in  poisonous 
doses,  there  can  be  httJe  doubt  that  the  cardiac  movements 
continue  till  after  respiration  has  ceased.  Chlorotbnn,  how- 
ever, undoubtedly  lowers  the  action  of  the  heart  after  a  tem- 
poraiy  stimulation,  and  predisposes,  so  to  speak»  to  cardiac 
depf^asion  from  a  variety  of  causes.  Toxic  sjTnptoms  of  a 
poisonous  over<luse  of  chlorofurm  sometimes  manifest  them- 
fitdves  so  rapidly  that  it  becomes  impossible  to  say  when 
cardiac  action  ceases.  The  administrator  shoidd  accustom 
himself  to  observe  the  pulse  as  frequmtly  as  is  practicable, 
and  this  is  more  es2^eciaUy  necessary  with  chloroform. 
Should  it  become  very  feeble,  slow,  irregular,  or  intermittent, 
the  tina^sthetic  must  be  witlirlrawn  and  fresh  air  freely  ad- 
mitted till  improvement  occurs.  Those  who  recommend  that 
lo  attention  should  be  directed  to  the  pulse,  but  that  the 
ijratioQ  only  should  be  watched,  are  not  so  likely  to  obtain 
[y  indications  of  approaching  danger  as  those  who  keep  a 
iharp  look-out  for  chiuiges  in  the  character  of  the  pulse  In 
asthenic,  c^^chectic,  or  hectic  subjects,  in  patients  sutiering  from 
shock,  in  fatty  degeneration  or  other  advanced  atl'ections  ot 
the  he4irt,  and  in  persona  who  have  lost  a  considerable  quan- 
tity of  blood  during  the  operation,  the  pidse  should  be  care- 
uUy  watched.  As  already  mentioned,  asthenic  subjects  re* 
uire  verj^  little  of  any  anitsthetic,  and  are  highly  intolerant 
f  any  deprivation  of  air  Speaking  generally,  shouhl  the 
|>uke  gradually  grow  weaker  and  more  rapid,  the  face  and 
hps  paler,  the  extremities  colder,  the  eyelids  fail  to  close — 
sjTnptoms  not  infrequently  met  with  in  prolonged  operations 
ipou  wimkly  subjects,  the  administrator  should  be  careful  not 
"  :eep  his  patient  too  deeply  amesthetised  ;  he  should  gee 
the  heatl  is  low  and  tliat  the  patient  is  kept  as  warm  as 
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possible ;  and  he  should  of  course  warn  the  aporator  of  the 
patients  eonditioiL  If,  under  such  eireiim stances  as  iht^se, 
completion  of  the  operation  is  urgently  called  for,  an  enema 
(an  ounce  of  brandy  to  two  or  three  ounces  of  warni  water) 
may  be  given  with  advantage  ;  and  cloths  wning  out  in  \'ery 
hot  water  may  be  applied  to  the  head.  These  ineasures 
will  usually  suffice  to  tide  over  the  remaining  period  of  the 
operation.  If,  however,  tlie  pulse  should  become  impercept- 
ible at  the  wrist,  and  the  pupils  dilate*!,  the  operation  should 
be  discontinued,  the  head  lowered,  the  legs  elevated,  a 
broken  capsule  of  nitrite  of  amyl  or  a  cloth  moistened  with 
a  few  drops  of  liq.  ammon.  fort,  held  to  the  nostrils  of  the 
patient  It  occasionally  happens,  more  especially  with 
chloroform,  that  syniptoms  of  cardiac  depression  come 
on  more  suddenly  than  the  preceding  description  would 
suggest  Under  such  circumstances  the  ancesthetist  5?hould 
at  once  forcibly  eomjiress  the  lower  ribs  and  iiroceed  with- 
out delay  to  artificial  respiration  by  Silvester's  method  He 
should  at  the  same  time  direct  that  the  legs  be  raised  as 
much  as  possible  and  the  head  lowered,  and  a  few  drops  of 
nitrite  of  amyl  administered.  He  himself  should  attend  to 
nothing  save  the  artiticial  respiration.  Cases  of  moderate 
severity  will  usually  yield  to  these  measures  in  a  short  time; 
but  should  this  not  be  the  case,  artiticial  respiration  must  be 
maintained  for  at  least  an  hour,  Siidrlen  chloroform  syncope 
in  children  may  often  be  snccesstiiUy  treated  by  merely  in- 
verting the  prtti«^nt.  but  the  inversion  should  as  a  rule  be 
supplemented  by  artiticial  respiratioiL 


IJart  IIL 

LIGATURE   OF  ARTERIES. 

CHAFTER    I 

General  Considerations. 

Hlstorjr  of  the  Ligature. — ^The  use  of  the  ligature  as  a 
luemostatic  dates  from  the  very  earliest  times. 

It  was  advised  by  Celsus.  who  flourished  in  the  first 
oentuiy.  "  The  bleeding  vessels,"  he  wrote,  *'  are  to  be  taken 
up,  aad  two  ligatures  to  be  applied,  one  on  each  side  of  the 
wound,  and  then  to  bo  divided  betwt?en  the  hgatures." 

It  is  mentioned  by  succeeding  autliurs — by  Galen  in  the 
second  century,  by  Aetius  in  the  fifth,  by  Khazes  in  the  tenth. 

ilLtu'Xx  writer  quotes  the  authority  of  his  predecessor,  or  speaks 
of  the  procedure  as  emanating  from  Celsus  or  Galen.  In  spite 
of  the  feet  that  some  writers  on  medicLne  and  surgery  in  the 
eleventh,  twelfth,  and  thirteenth  centuries  still  give  an  account 
of  the  ancient  use  of  the  ligature  as  described  by  Celsus  and 
his  followers,  the  practice  does  not  appear  to  have  become 
geaeraL  In  the  sixteenth  century  at  least  the  securing  of 
Arteries  by  ligature  as  a  practical  measure  was  unknown. 
The  bleeding  after  amputation  was  checked  by  styptics, 
*•  aggluttnatives /'  or  the  actual  cautery,  and  to  Ambrose  Pari 
is  certainly  due  the  credit  of  introducing  the  ligature  definitely 
into  surgical  practice. 

So  novel  was  Pari^  s  proposal  that,  although  he  was  familiar 
I  with  the  use  of  the  ligature  as  descrilmd  by  the  ancients,  he 
Bax*ganlerl  his  invention  as  quite  phenomenal  *'  I  think  it  was 
^■taii^ht  ine,'*  he  writes,  "  by  the  special  favour  of  the  sacred 
Vl>eity;  for  I  learnt  it  not  of  my  mast<'rs,  nor  of  any  other, 
Vlieither  have  I  at  any  time  found  it  used  by  any/*  This  was 
"  in  the  year  15G4  This  verj'  important  element  in  practical 
H  1 
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Burgery  was  very  slowly  accepted.  The  great  English  surgeon, 
Wiseman,  wTiting  more  than  one  himilred  years  Inter,  recom- 
mended the  use  of  a  "  royal  *'  styptic,  or  the  cautery,  in  the 
place  of  the  ligatiiro. 

Sharjj,  writing  in  1701.  takes  pains  to  especially  atlvocate 
the  use  of  tlic  ligature  for  the  an^st  of  bleeding,  because  "  it 
was  not  as  yet  universally  practised  among  suigeons  residing 
in  the  more  distant  coimties  (of  England):" 

Antylhis,  who  floinnshed  in  the  fourth  century,  is  reputed 
to  have  treated  aneurysm  by  first  ligaturing  the  iu-tery  above 
and  below  the  tumour,  and  then  evacuating  the  contents 
of  the  sac.  He  was  carefid  to  isolate  the  vein,  and  passed 
the  thread  by  means  of  a  needle  directed  by  a  probe. 

Aeel  ligatured  the  brachial  artery  in  1710,  for  a  traumatic 
aneurysm  at  the  bend  of  the  elbow,  applying  the  thread  close 
to  the  tumour.  In  December,  1785,  Jolm  Hunter,  after  many 
exjxninients  and  careful  investigation  of  the  whole  subject. 
Ugatured  the  femoral  artery,  in  what  is  now  known  as  Himter's 
canal,  for  the  cure  of  popliteal  aneurj^sm 

From  this  time  dates  the  modem  method  of  treating 
aneurysm  by  ligature. 

In  the  early  days  of  the  ligature  the  method  knowTi  a& 
**  mediate  hgation''  was  employed;  that  is  to  say,  tlie  tissues 
surrounding  the  arter)'"  w^ere  also  included  in  the  ligature,  and 
the  vessel  was  thus  compressed  tli rough  the  mediuni  of  those 
structures.  It  was  Deschamps  who,  in  1797,  tirst  insisted  that 
the  artery  should  be  well  and  completely  isolated  before  the 
ligature  was  tied,  and  with  hini  must  rest  the  credit  of  tho 
introduetion  of  the  present  method  of  *'  immediate  ligatiorL'* 

Tlie  introduction  of  catgut  as  a  hgature  material,  by  Sir 
Joseph  Lister,  and  the  employment  of  antiseptic  measures 
in  the  treatment  of  wounds,  has  greatly  modified  the  dangers 
of  the  operation. 

Tlie  silk  ligature  was  left  in  ])lace  until  it  had  cut  through 
the  vessel  Its  extremity  was  allowed  to  hang  out  of  the 
wovmA  It  acted  as  a  scton.  Primary  healing  was  not 
possible ;  and  secondary  ha'morrhage,  and  the  evils  attending 
suppuration,  were  quite  common. 

The  use  of  animal  ligakirea,  which  could  be  absorbed  in 
due  course  and  which  would  introthice  no  sejitic  influence 
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into  the  wound,  altererl  the  aspect  of  the  operatioa  The 
animal  ligature  apjKvars  to  have  been  first  intrcKhieed  in  1814 
by  i->r.  Physick,  of  Philarlelphia  He  used  little  strips  of 
chamois  leather  which  had  been  rolled  upon  a  slab  until 
they  were  hard  and  round.  The  ligature  wiis  out  shon, 
and  .was  never  seen  again  in  those  wounds  which  healed 
by  first  intention.  These  ligatures  appear  to  have  been  em- 
ployed in  the  United  Kingdom  together  with  other  experimental 
forms  of  animal  ligature.  Sir  Astley  Cooper  tied  the  femoral 
successfully  with  catgut,  while  Dr.  MeSweeny,  of  Cork,  re- 
coniniended  silkworm  gut.  Silk  was,  however,  the  regular 
material  employed,  until  Lister  detiuitely  introduced  catgut, 
and  established  the  properties  and  determined  the  prepara- 
tion of  that  substance. 

The  materials  more  re<*ently  introduced  are  ligatures  of  ox 
aorta  and  of  kangaroo  tendoa 

A  very  valuable  contribution  to  the  history  of  this  subject 
is  afforded  by  Sir.  Holmes  in  the  British  Medical  Journal  for 
November  loth.  1H90. 

Instruments  reqiiired.^The  following  is  the  list:^l, 
Scalpel;  2,  two  pairs  of  dissecting  forceps;  3,  wound  hooks; 
4.  retractors :  5.  long  toothed  forceps ;  6,  pressure  forceps ;  7, 
aneurysm  needle ;  8,  Ugature ;  9,  artificial  light 

1.  The  scalpel  should  be  small,  and  of  tlio  pattern  already 
des<*ribe(L  A  stout  instrument  may  be  used  for  the  skin 
incision,  a  finer  for  opening  the  sheath. 

2.  The  tissues  are  often  very  conveniently  divided  between 
two  pairs  of  disserting  forceps,  one  pair  being  held  by  an 
assistant 

3.  Small  blunt  hooks,  with  long  shafts,  are  most  con- 
▼enient  as  retractors,  especially  to  draw  nerves  and  tendons 
out  of  the  way.  Their  use  is  well  illustrated  in  the  operation 
for  seeming  the  lingual  artery, 

4.  Good  retractors  are  needed  when  deeply-seated  vessels 
are  concerned.  In  securing  the  ihac  arteries  especially, 
broad  copper  spatulse  and  large  rectangular  retractors  are  of 
U0a 

6.  The  sheath  may  be  in  most  cases  quite  conveniently 
picked  up  by  ordinary  dissecting  forceps.  In  the  case  of  deep- 
aealed  arteries,  however,  longer,  finer,  and  neater  instruments 
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are  required,  and  of  these  the  finely- toothed  forceps  are  the 
most  cun%^ement. 

Specially  long  forceps  are  needed  for  securing  the  ihac 
arteries, 

6.  As  the  wound  must  be  as  bloodless  as  possible,  pressure 
forceps  are  very  necessary.  If  the  bleeding  vessel  be  carefully 
picked  up,  and  the  forceps  bi3  allowed  to  remain  long  attached, 
the  hiemorrhaga  will  usually  be  checked  mthout  the  need  of  a 
ligature. 

7.  The  aneurysm  needle  must  be  well  made  and  well 
polished.  It  need  not  be  too  line.  In  dealing  with  large 
and  deeply-placed  arteries,  a  very  strong  needle  is  required. 
In  James  s  case  of  ligature  of  the  abdominal  aorta  the  needle 
broke  at  its  handle,  the  surgeon  "  httle  anticipating  oeciision 
for  so  much  force,"  Needles  are  not  infrequently  met  with 
made  of  su("h  indifterent  metal  that  they  bend  under  a  not 
uiureasonable  strain. 

The  ordinary  needle  (Fig,  21),  in  which  the  curve  is  simple, 
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and  in  wliich  the  plane  of  the  handle  is  at  right  angles  to  the 
plane  of  the  blade,  answers  very  well  in  most  cases.  It  appears 
to  have  been  devised  by  Saviard  towards  the  eud  of  th^  seven- 
teenth century.     The  instnnnent  known  as  Syme's  needle 
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(Fig  22),  in  which  the  "flat"  of  the  handle  and  of  the  steel 

are  on  the  same  plane,  is  preferred  by  many. 

For  not   a  few  deeply -seated   arteries   the  doubly -bent 
needle  of  Dupuytren  (Fig  23)  is  of  great  service,  if  not,  indeed. 
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FiSential.  The  curved  part  of  the  needle  is  here  hent  lateraUy, 
and  is  at  right  angles  to  the  long  axis  of  the  liandie.  There 
are  two  forms  of  this  nei*dle — one  bent  to  the  right,  and  the 
other  t^  the  left 

8.  The  hest  Ugatiire  material  on  the  whole  is  chromicised 
oatgut  It  must  be  of  reliable  make,  be  strong,  romid,  quite 
lissome,  of  unifomt  thickness,  and  per- 
fe<rtly  sinuuth.  The  size  must  be 
regulated  by  the  dimensions  of  the 
vessel  to  be  tied. 

There  is  no  especial  advantage  in 
the  use  of  very  thick  catgut  The 
ligature  to  be  apjilied  should  always 
be  aelei2t^?cl  with  great  c^re  and  well  tested 

It  should  be  allowed  to  soak  for  ten  minutes  or  so  in 
olised  water,  and  should  then  be  again  examined  and 
It  must  be  long  en  ugh  to  be  c*asily  mani]>ulated, 
[Mr.  Holmes  prefers  a  ligature  of  kangaroo  tendon  to  one  of 
I  catguts  on  the  ground  that  the  latter  material  is  not  always  of 
^  quite  reliable  composition. 

Mr.  Holmes  htts  given  an  arlrairable  review  of  the  different 
forms  of  ligature  in  the  paper  already  named. 

On  the  subject  of  the  tendon  ligature  a  paper  by  Jlr.  Dent 
\{Med.  Chir.  Trans.,  Vol  LXIV.)  may  also  be  consultei     (For 
a   consideration  of  the   flat  ligature,  se^  ''  Ligature    of   the 
Innominate  Arterv/') 

9.  In  the  exposure  of  deeply-placed  vessels  a  good  light 
1  in  the  depths  of  the  wound  is  essential  Tiiis  may  be  obiamed 
Ity  m*mns  of  a  reflector,  or,  better  still,  by  the  use  of  a  small 

K>rtahh*  electric  lamp. 

Position  of  the  Patient,-— The  position  of  the  patient  will 
a  httle  according  to  the  artery  to  be  tied  In  general 
jtenns,  it  may  be  said  that  the  surgeon  should  stand  upon  the 
rmide  to  be  operated  on,  and  that  the  incision  on  the  right  side 
is  more  conveniently  made  from  above  downwards,  and  on  the 
left  side  from  below  upwartls.  The  chief  assistant  stands 
€pi>osite  to  the  surgeon,  and  has  for  his  principal  duty  the 
sponging  and  the  retraction  of  the  parts  of  the  wound 

The  Steps  of  the  Operation. — These  will  be  considered  in 
the  folhming  order: — 


104 


OPEEATIVE    SUUQEEY, 


1.  The  line  of  the  artery. 

2.  The  incisioiL 

3.  The  exposure  of  the  artery, 
4  The  opening  of  the  sheath. 
5.  The  passmg  of  the  h^mtiira 

1.  The  Lhis  of  the  AHery. — This  hne  must  be  very  accu- 
rately defined.  It  may  difler  from  what  is  commonly  given 
as  the  anatomical  hue  of  the  vessel 

For  example,  the  course  of  the  uhiar  artery  is  said  to 
be  represented  hy  a  hne  drawn  from  the  middle  of  the  bend 
of  the  elbow  to  the  radial  side  of  the  pisiform  bone.  This  line 
scarcely  touches  the  artery,  however,  at  any  one  point  The 
surgical  hne  for  the  lower  two-thirds  of  the  vessel^ — the  part 
upon  which  a  hgatiire  may  be  apphed — is  represented  by  a 
line  drawn  from  the  tip  of  the  internal  condyle  to  the  radial 
side  of  the  pisiform. 

The  posture  of  the  limb,  also,  is  of  moment  In  indicating 
the  exact  situation  of  the  femoral  or  brachial  arteries,  for 
instance,  it  is  assential  that  the  limb  should  be  placed  in 
a  cert4iin  position  Imfore  the  line  is  drawn. 

The  sizQ  of  the  artery  should  be  reahsed.  In  the  sections 
which  follow,  the  dimensions — as  given  by  Quain — are  noted 
in  connection  with  each  vessel 

The  operator  should  also  he  aware  of  the  possible  variations 
of  the  artery  to  be  exposed. 

2.  The  Inewk>7i. — The  incision  should — when  possible — 
he  so  placed  upon  the  hue  of  the  artery  as  t^  avoid  sui>erficial 
veins.  It  is  most  desirable  that  there  should  be  little  bleed- 
ing during  the  operation,  that  the  wound  should  be  *'dry" 
and  the  view  of  the  depths  not  embarrassed  by  pressure 
forceps. 

The  scalpel  shouhl  be  held  in  what  is  termed  the  dinner- 
knife  position,  (See  Fig.  13,  page  51.)  The  cut  should  be  freely 
made  and  cleanly  cut  There  is  a  disposition  to  make  the 
wound  too  small  A  small  woimrl  carries  with  it  special 
dangers  and  difficulties,  whereas  a  little  increase  in  the  length 
of  the  skin-cut  does  not  add  to  the  gravity  of  the  procedure. 
It  is  frequently  iulduced  us  a  demonstration  of  skill,  that  such 
and  such  an  artery  hiis  been  hgatured  through  an  incision  oi 
unu&ually  small  dimensions.     These  exhibitions  of  dexterity 
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^m  only  suited  for  the  ileadhouse.  While  the  incision  should 
not  be  one  line  longer  thim  is  |x^ssiblo,  it  should  be  long  enough 
to  enable  the  artery  to  be  reached  and  exposed  with  ease  and 
safety.  The  experimenter  on  the  cadaver,  who  ties  the 
common  carotid  through  an  inch  incision,  not  improbably 
includes  the  vagus  nerve  in  his  ligature. 

The  knite  should  be  entered  at  right  angles  to  the  surface, 
and  should  be  in  the  same  position  when  withdrawn.  The 
surface  wound  should  be  of  equal  depth  throughout  There 
should  be  no  **  tails  '*  to  the  cut 

The  skin  should  be  steadied  with  the  left  hand  while 
the  integiuuents  are  being  divided 

•  After  the  surface  cut  has  been  ma4:le,  the  next  step  is  to 
divide  the  deep  fascia,  or  aponeurosis.  This  is  done  by  a  clean 
cut  made  in  the  line  of  the  original  incision^  and  carried  the 
whole  length  of  the  wound. 

A  director  is  not  required  either  at  this  or  any  other  stage 
of  the  operatioa  In  the  ligature  of  arteries  the  director  should 
be  avoided  as  an  unnecessarj^  and  dangerous  weapon.  (See 
paice  53.) 
H  WTien  the  deep  fascia  has  been  exposed  in  a  limb,  the  out- 
^  lines  of  the  underlying  must^les  and  tendons  are  rendered  more 
or  less  distinct  A  gap  between  two  adJ4t<?eDt  muscles  has 
usually  to  be  followed  in  the  operation.  This  gap  is  very 
commonly  said  to  be  indicated  by  a  white  or  a  yellow  line. 
The  "yellow  line"  is  due  to  the  fat  occopjing  the  hollow 
between  the  muscles,  and  is  not  seen  in  wasted  subjects ;  nor 
is  it  clear  in  the  cadaver,  nor  in  a  limb  which  has  been 
deprived  of  blood  by  Esmarch's  band. 

The  **  white  line  '*  is  almost  equally  deceptive ;  it  depends 

I  upon  a  tliickening  of  the  tViScia  itself,  due  to  the  attachment 
of  an  inter-muscular  septum.  In  ligaturing  the  ulnar  artery 
in  the  forearm,  the  operator  is  instnicted  to  seek  for  *'  the 
white  tendinous  niai*gin  of  the  Hexor  carpi  ulnarisv'*  That 
white  margin  has  no  real  existence,  nor  is  a  "  white  line  "  in 
the  fascia  by  any  means  constant  in  this  position,  (See  the 
section  on  the  ligature  of  this  artery.)  In  cutting  do^vn  upon 
the  upper  third  of  the  anterior  tibial  arteiy  also»  the  **  white 
Une  *'  which  is  supposed  to  guide  the  surgeon  to  that  vessel 
bflA  a  very  uncertain  existence,  as  is  pointed  out  in  theaccoimt 


106 


OPERATIVE    SURGERY, 


of  that  operation.     Not  infrequently   the  gap  between 
Dius(^Ies  is  indicated  by  an  inter- muscular  aitery. 

Tuo  interval  is  best  sought  by  the  sense  of  touch  and 
by  the  left  index  tingen  A  highly-edurated  left  index  finger 
is  the  most  valuable  factor  in  the  performance  of  any  operation 
for  the  Hgation  of  an  artery. 

The  space  is  to  be  felt  when  it  cannot  be  seen,  and  the 
artery  itself  is  often  more  surely  to  be  recognised  by  the  finger 
than  by  the  eya  Farabeuf  well  says :— "  Cest  done  les  yeux 
en  Tair  et  Ic  doigt  dans  la  plaie  qu'il  s  habituera  &  Her  certiunes 
arteres,  une  fois  les  incisions  superticielles  accompUes."  It  is 
especially  when  the  parts  are  uniformly  obscured  by  blood 
that  the  value  of  a  practised  forefinger  is  appreciated 

The  muscular  Lntei"space  is  best  opened  with  the  handle  of 
the  scalpel  or  with  the  finger.  No  attempt  should  be  made 
to  demonstrate  it  by  the  edge  of  the  scalpel  Dissection  is 
here  out  of  place.  The  narrow  and  obscure  tract  of  connec- 
tive tissue  that  leads  down  to  the  artery  is  better  followed  by 
the  sensitive  finger  than  by  any  sharp  instrument  And  here 
again  Farabeuf  advises  wt-Ll : — '*  Mais  il  aurait  tort  de  no  pas 
se  servir  du  doigt,  du  8€ul  index  gaiiche,  d^hcatement  utilise, 
non  de  to  us  les  doigts  des  deux  mains,  comme  le  font  certains 
maladroits  dout  le  faire  de%nent  atnsi  nialpropre,  brutal  et 
grossior.  Sans  le  toucher,  la  ligature  d'une  art&re  devient 
le  plus  souvent  mie  vaste  dissection ;  ce  n'est  plus  une  opera- 
tion k  trauniatisme  limits." 

In  opening  up  the  depth  of  the  woimd  the  posture  of  the 
Hmb  may  be  so  altered  as  to  relax  the  muscles  about  the 
hicisiorL  It  is  better  that  this  should  not  be  done  until  the 
interspace  has  been  well  and  clearly  demonstrated. 

The  deep  part  of  the  wound  should  follow  the  line  of 
the  superficial  incision,  and  should  ec^ual  it  in  extent.  The 
wound  should  not  be  funnel-shaped. 

Ri^tract^rs  must  be  freely  used.  Every  means  must  be 
adopted  to  expose  the  depths  of  the  wound  clearly.  All 
blee(Ung  must  lie  checked  as  it  is  encountered.  Small  pieces 
of  the  finest  Turkey  sponge  should  be  cin[)loyed  to  sponge 
the  wound  and  to  keep  it  dry  to  its  very  bottom.  In  effect- 
ing this  end  the  part  can  often  be  so  inclined  that  blood  tenda 
to  flow  from  the  wound  by  gravitation  rather  than  into  it 
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Above  all  things,  the  operation  must  be  condiicited  step  by 
step.     Etw^h  guiding  point  must  be  woll  made  out  before  the 
next  point  is  sought  for     This  circumstan(*e  is  well  illustrated 
I  by  the  operation  for  securing  the  lingual  artery. 

3.    The  Expomire  of  the  Atiert/.— The   artery   should   be 

>ught  for  with  the  linger.     As  the  tissues  will  be  more  or 

evenly  stained  with  blood,  the  tinger^ — in  a  deep  wound 

eqpec/ially — aflbrds  the  best  means  of  diiferentiating  the  artery, 

the  veins,  and  a  companion  nerve. 

To  the  touch  the  nerves  feel  tirra,  resisting,  round,  and 

eord-hka     They  cannot  be  flattened  by  the  ]>ressure  of  the 

t?r.     The  veins  greatly  exceed  the  corresponding  arteries 

mzcL     They  often  overlap  these  vessels.     They  feel  soft  and 

ielding,  and  thin-walled.     They  are  easily  compn'ssud,  and 

rben  so  treated  swell  out  upon  the  distal  side.     When  the 

Qger  touches  the  compressed  vein  the  vessel  ;is  a  tube  can 

scarcity  be  appreciated.     In  this  respect  it  is  very  ditFerent 

frotn  the  artery.    The  arterj-  feels  tinner  and  morc  elastic.     It 

is   not  unlike  a  thin  indiarubber  tube   t*J  tlie  touch.     It  is 

inovuble.  and  oft^en  sUps  about  imder  the  finger  in  a  charae- 

t-rlstic  manner     It  ctm  he  (impressed,  but  not  so  readily  as 

tie  vein.      When  flattened  out  by   the  ringer,  an   artery  of 

i»xlerute  dimensions  feels  hke  a  flat  band  or  thong,  thick  and 

ic,  and  hollowed  out  a  little  in  the  centre,  so  that  the 

feel  thicker  than   the  mediau   part.     Above   all,   it 

There  are  many  fallacies  in  this.     The  pulsations  of  the 

Artery  may  be  trunsmilted  to  the  ner\^e  (as  in  the  case  of  the 

median  nerve  and  the  brachial),  or  to  the  companion  vein, 

K  When  the  patient  is  under  an  antesthetic,  and  when  the  pulse 

"as  feeble,  or  very  rapid,  the  movement  in  the  art-erj^  may  be 

ditficMilt  to  detect     If  an  aneurysm  or  pulsating  growth  exist, 

compression  of  the  artery  causes  the  pulsation  in  the  tumour 

to  cease. 

I  The  artery  when  exposed  is  often  found  much  contracted. 

Wb  looks  so  much  smaUer  than  was  exjK*cted,  that  it  may,  in 

Vpick  case,  be  mistaken  for  im  abnormal  vessel 

In  the  matter  of  the  appearance  of  the  tissues,  the  depth 
of  the  woimd^ — which  is  often  great — ^and  the  even  tinting  of 
writh  blood,  render  an  inspection  of  less  value  than 
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an  examination  with  the  finger.  When  the  wound  is  weU 
opened  up  the  nerves  stand  out  as  clear,  rou  tded^  white  eords; 
the  veins  are  c*f  a  purple  colour,  and  of  somewhat  uneven  and 
wavy  contour ;  the  artery  is  regular  in  outline,  and  is  of  a  pale 
pink  or  pinkish -yellow  tint,  the  large  vessels  being  of  lighter 
colour  than  the  small 

There  may  be  one  companion  vein  or  two — the  veruB 
comites.  All  arteries  below  the  knee  are  accompanied  by 
ven£e  eomitea  All  arteries  of  the  arm,  foreann,  and  hand  are 
attended  in  like  manner. 

The  arteries  of  the  trunk,  which  are  of  small  or  of  medium 
size,  are  for  the  most  part  accompanied  by  venai?  comites ;  such 
are  the  pudic,  the  deep  epigastric,  the  deep  circumflex  iHac» 
and  the  internal  mauimary. 

The  arteries  in  the  head  antl  neck  are  attended  by  single 
veins,  the  only  noteworthy  exception  to  this  being  the  lingual 
artery. 

The  veniv  comites  lie  close  to  the  arter}\  one  upon  each 
side  of  it.  They  are  apt  to  communicate  with  one  another 
freely  across  the  vessel  by  means  of  many  transverse  branches. 
When  the  artery  is  plar^ed  between  mnsclcs  which  lie  the  one 
in  front  of  the  otlicr — ^as  is  the  case  with  the  posterior  tibial 
arter}^^the  companion  veins  lie  one  on  each  side  of  the 
single  tnink.  When,  however,  the  museidar  interspace  is 
antero-posterior»  as  is  the  gap  between  the  tibialis  antieus  and 
the  extensor  communis  digitorum,  in  which  the  anterior  tibial 
artery  lies,  the  veins  are  placed  so  that  one  is  in  front  of  the 
artery  and  the  other  behind  it. 

4.  The  Ojnniiig  of  the  Sheath. — The  artery  is  now  reached 
It  remains  to  open  the  sheath,  and  to  clear  a  part  of  the 
vessel  for  the  passage  of  the  aneurysm  needle. 

The  sheath  must  be  opened  with  the  scalpel  with  infinite 
care  and  the  most  delicate  precision-  The  knife  must  have  a 
perfect  cutting  edge.  A  good  hght  is  essential,  and  a  pair  of 
trustworthy  forceps  by  means  of  which  it  is  possible  to  pick 
up  a  fine  fold  of  tissue,  and  hold  it  firmly. 

The  sheath  is  picked  up  over  the  centre,  or  median  part, 
of  the  artery,  in  the  form  of  a  fold  which  is  transverm  to  the 
long  axis  of  the  vessel  It  must  be  picked  up  cleanly  and 
entirely*     It  is  unwise  to  pick  up  a  longitudinal  fold     In  the 
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►first  place,  such  a  fold 


ot  so  easily  grasped  nor  so  readily 
and,  in  the  second  place,  tho  forceps 
same  time  a  longitudinal  fold  of  the 
subjacent  arterial  coat,  or  even  of  one  of  the  vems. 

The  transverse  fold  of  the  sheath  is  then  incised.  The 
cut  should  be  clean,  should  be  made  in  the  kmg  ajrUt  of  the 
artery,  and  over  the  eentre  of  the  vessel  In  length  it  should 
[be  from  5  to  10  nim. 

\\"hen  the  sheath  has  been  well  divided,  the  serous-Hke 

bet  ween  it  and  the  artery  becomes  at  once  evident. 
Before  the  incision  is  made,  the  point  of  the  forceps  may 
be  moved  a  httle  to  and  fro,  to  ensure  the  freedom  of  the  part 
which  is  held  from  any  deep  attachments.     The  sheath  may 
in  this  way  be  really  identified. 

The  blade  of  the  scalpel  shoidd  be  inclined  obliquely,  ie,, 
with  the  flat  of  the  knife  towards  the  artery. 

The  fold  of  the  sheath  must  be  held  well  up  duriuij:  the 
making  of  the  incision.  When  once  a  good  hold  of  the  sheath 
has  been  obtained  by  the  forceps  the  instrument  must  not 
be  shifted. 

In  tills  part  of  the  operation  a  director  is  not  only  useless 
kbut  dangerous.     The  opening  of  the  sheath  with  a  bhmt  in- 
fstniment    is   a   proceeding   which    does  not  belong   to   the 
gurgerj'  of  the  present  age. 

The  method  of  pinking  up  the  sheath  with  tw^o  pairs  of 
forceps  (one  of  which  is  heltl  by  an  assistant),  and  then  of 
cutting  l»etwecn  the  two  blades,  is  cumbrous,  inconvenient,  and 
^aot  without  danger 

5.  The  Fasting  of  the  Ligature, — The  original  huld  of  the 

I  forceps  upon  the  sheath  should  not  be  relaxefl     The  surgeon 

now  takes  the  aneurysm  needle  in  his  riglit  hand,  and  intro- 

duces  its  imthrea<Jed  point  lietween  the  artery  and  the  sheath 

I  for  the  purpose  of  clearing  the  former.     The  needle  should  be 

*held  with  its  conc^ivity  towards  the  vessel,  and  it  should  be 

gently  insinuated   about   hulf-way   round   the   arteiy,    being 

passed  under  that  part  of  the  sheath  held  up  by  the  forceps. 

T)ie  sheath  upon  the  opposite  side  of  the  incision  should 
now  Ik*  taken  up  with  the  tbrceps,  and  the  needle  be  passed 
beneath  the  vessel  so  as  to  clear  tfie  remaining  portion — the 
deep  part — of  its  surface.     The  needle  will  soon  emerge  in  the 
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wound  upon  die  opposite  side  of  the  artery,  when  it  should 
be  threaded,  and  bo  then  withdrawn,  canning  the  ligature 
with  it 

About  one  centimetre  of  the  artery  more  or  less  is  clear^ 
The  needle  should  be  kept  throughout  at  right  angles  to  the 
line  of  the  vessel     It  should  never  be  passed  threaded. 

It  is  the  usual  practice  to  pass  the  needle  from  the  vein. 
A  more  important  rule  is  to  pass  the  needle  from  the  forcepa 

It  is  often  more  eonvcnient  to  pass  it  towards  the  vein. 
If  the  sheath  hiis  been  well  opened,  and  a  way  for  the  ligature 
carefully  cleared  around  the  artery,  there  can  be  little  excuse 
for  forcing  the  poLat  of  the  needle  through  the  slieath  into 
the  companion  ^^csseL 

If  a  [urge  vein  he  wounded,  the  practice  advised  by 
Mr,  Jacobson  (*'  Tlie  (Operations  of  Surgery/'  page  986)  in 
the  case  of  wound  of  the  femoral  vein  during  the  ligaturing 
of  the  arter}^  shoidd  be  carried  out.  *'The  surgeon  must 
not  persist  hi  his  attempt  to  tie  the  artery  at  the  spot, 
a  course  which  wUl  only  end  in  his  inflicting  more  injury 
on  the  vein ;  but  tiiiger-pressure  being  made  on  the  lower 
angle  of  the  wound,  the  artery  is  tied  either  above  or  below 
the  spot  where  the  vein  has  l>een  injured.  As  soon  as  the 
artery  is  secm*ed  no  further  haemorrhage  will  take  place,  but 
pressure  may  be  kept  up  by  means  of  a  carboHsed  sponge 
over  the  wound  for  a  day  or  two.*'  A  small  puncture  in  a 
large  vein  may  usuaDy  he  safely  closed  by  picking  up  the 
wounded  part  of  the  wall  and  passing  a  fine  catgut  ligature 
around  it,  as  one  would  tie  up  a  Iiole  in  a  bag. 

When  venai  comites  attend  a  decf)  artery  of  moderate  size, 
such  as  the  ulnar  or  posterior  tibial,  much  time  may  be 
wasted  and  damage  done  by  a  determined  attempt  to  separate 
the  artery  from  the  veins.  This  is  especially  the  case  when 
many  transverse  connecting  branches  pass  across  the  arterj", 
III  such  instances  practice  has  shown  that  no  evil  residts  tmni 
incIudiDg  the  two  veins  m  the  ligature.  In  dealing  with  still 
smaller  arteries,  such  aa  the  lingual,  no  attempt  is  made  t*^ 
avoid  including  the  companion  veins  in  the  ligatura 

It  is  neotlless  to  say  that  the  gi-eatest  care  must  be  taken 
to  avoid  including  a  nerve  in  the  hgatura  If  the  sheath  be 
well  opened,  and  the  needle  be  kept  close  to  the  artery  and 
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with  ease»  there  is  little  daoger  of  includ- 

The  c&t^it  passed  around  the  artery  should  have  been 
B«red  pliable  by   a  short  immersion  in  a  weak  carboUc 
ItiaiL 

The  ligature  should  be  passed  and  l>e  tied  exactly  at  right 
Jes  to  the  line  of  the  artery.  Tlie  knot  should  l3C  tied 
Btly  and  slowly,  and  not  with  a  vicious  jerk. 
It  sluiuld  be  suBicieutly  tight  to  rupture  the  inner  coats. 
are  should  be  taken  that  the  vessel  is  not  dragged  out  of 
^place  in  the  tying. 

The  pninU  of  the  two  forefingers  should  meet  upon  the 
artery  as  the  knot  is  being  tied,  and  the  final  strain  upon  the 
ligature  should  be  given  by  placing  the  terminal  knuckles  of 
(Iiese  two  tingers  in  contact  and  using  them  as  the  fulcrum 
i^f  a  lever. 

Messrs  Ballance  and  Edmunds  have  shown  (Afed.-Chir. 
rrans^t  Vol  Ixix,)  that  it  is  not  strictly  necessary  for  success  in 
obliterating  arteries  to  divide  the  uiner  coats.  Mr.  Holmes, 
iowevor,  after  an  elaborate  criticism  of  this  point  in  the  paper 
llreaily  alluded  to,  consitlers 
lat  it  is  mfer  and  better  to  tie 
the  artery  tightly. 

The  knot  should  be  a  reef- 
tnot  (Fig*  24),  not  a  *'  granny." 

le  double-hitch,  or  surgical  p,^,  24.^Th/  Figm^  to  the  right 
tnot,  is  not  sui table,  more 
specially  when  catgiit  is  em- 
ployed With  this  material  it  may  be  found  to  be  impossible 
yr  very  difficult  to  tighten  the  knot  about  tlie  artery.  More- 
over, the  knut  when  made  with  catgut  ft»rms  a  cunsideraMe 
lass,  and  is,  at  the  best,  a  clumsy  method  of  occluding  the 
bL 
^The  reef-knot,  if  well  tied,  wiU  not  fail 
The  pnictice  of  applying  a  double  ligature  to  the  artery, 
fmnd  of  dividing  the  vc^ssel  between  them,  has  been  revived 
roni  time  to  time  since  Celsus  advised  it  Aberncthy  re- 
itroduced  tlie  practice  in  1797,  and  was  strongly  in  favour 
>f  it,  as  also  were  Sedillot,  Mannoir,  Cline,  and  others. 
L^urdary  haemorrhage  was  observed  to  be  much  less  common 


ig.    :«*.— in©    figure    lo   the    ngiit 
aho^rfl  a  reef  knot,  that  to  the  left  u 
gnumy." 
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after  amputation  than  it  was  after  the  application  of  a  ligatuie 
for  aneurysm,  and  it  was  believed  that,  by  applying  a  double 
ligature  and  dividing  the  vessel  between,  this  tendency  would 
be  lessened  The  question  is  thus  revie^ved  by  MacCormac : — 
"The  artery  is  able  to  retract  somewhat  on  each  side  after 
division,  the  tension  is  lessened,  and  its  condition  in  conse- 
quence resembles  that  of  a  vessel  tied  (jn  the  face  of  a 
stump.  The  artery,  too,  under  these  circumstances,  may  be 
tied  nearer  to  its  undisturbed  connections,  a  practice  which  it 
may  be  well  to  adopt  in  cases  where  an  unhealthy  woimd 
already  exists,  and  where  the  patient's  general  condition  is 
such  as  to  render  primary  union  of  the  wound  improbable 

"  The  safety  and  greater  faciUty  of  employing,  as  a  rule, 
only  a  single  ligature,  are,  however,  amply  demonstrated  by 
experience,  and  the  advantages  of  the  other  method  are  not 
so  considerable  as  to  lead  to  its  general  adoption.  In  cAses 
where  the  artery  lies  deeply,  where  the  external  wound  is 
comparatively  small,  and  where  surrounding  structures  are 
important  and  space  limited^as,  for  instance,  near  to  the  iHac 
arteries,  the  innominate,  or  the  subclavian  artery — it  may  be 
quite  impossible  to  isolate  the  vessel  sufficiently  to  apply  two 
ligatures  and  divide  the  artery  between  them.  It  will  also  be 
jiiore  difficult  to  discover  the  end  of  the  divided  arteiy  if 
secondary  hanuorrhage  ensue.  The  presence  of  a  lateral 
branch  may  hkewise  occasion  serious  embarrassment  or 
render  double  Ugature  impracticable:'  Mr.  Holmes  considers 
that  Abemethy's  proposal  is  '*  a  step  Imckwards/' 

The  After-Treatment.— The  superficial  wound  is  closed  by 
sutures,  and  dressed  in  the  usual  way.  No  drainage- tul>e  is 
required 

In  the  case  of  the  main  artery  of  one  of  the  extremities, 
the  limb  should  be  kept  absolutely  at  rest,  and  be  a  httle 
raised.  The  arm  would  lie  outstretched  n[>on  a  pillow,  the 
lower  limb  woidd  be  raised  upon  an  inclined  plane.  The 
whole  extremity  is  enveloped  in  cotton  wool,  and  is  kept  warm 
by  hot  bottles.  In  the  cjise  of  the  ligature  of  vessels  of  the 
size  of  the  iliacs,  the  subclavian,  or  the  common  femond* 
absolute  rest  shoidd  be  enforced  for  a  period  of  not  less  than 
twenty-one  daya 

The  time  involved  in  the  after-treatment  of  cases  in  which 
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smaller  vessels  have  been  ligatured  may  be  regulated  in  pro- 
portioa  The  period  of  eouipulsory  rest  shoidd  be  longer  in 
old  subjects  than  in  the  young,  and  in  <*ases  in  which  the 
lower  limb  is  concerned  than  in  tlie  upper. 

In  the  chapters  which  follow,  the  operation  for  the  hgatnre 
af  the  I'hief  arteries  which  come  within  the  field  of  siu'gery  is 
described. 

So  attempt,  however,  has  been  made  to  give  an  account 
of  every  operation  of  this  kind  which  niiglit  possibly  be 
carried  out  The  operations  upon  the  smaller  arteries  are  per-^ 
Iformed  t^:*  arrest  or  to  prevent  h^morrl  age;  the  circumstances 
of  such  operations  are  simple,  are  influenced  mainly  by  the 
condition  of  the  wound  or  injury,  and  need  no  detailed 
deccriptioa  Aimost  every  minor  arterj^  in  the  body  has  been 
»t  one  time  or  another  secured,  but  the  simple  Htiatouiieal 
conditions,  and  the  common  surgictd  principles  involved  in 
these  procedures,  would  not  justily  a  systematic  description  in 
Mch  instance. 

The   average   dimensions  of  each  of  the  hirger  arteries^ 

such  as  the  subclavian  and  the  iliacs,  are  given  in  the  account 

of  the  anatomy  of  the  vessel     The  caliljre  of  arteries  of  or 

bdow  the  size  of  the  common  earotifl   is  *-?xpressed  by  a 

KjRoman  Kgiire  after  the  name  of  the  vessel   {e.tj.,   Posterior 

Bribial,  iil).     This  refers  to  one  of  the  six  orders  into  which 

BUenle  divided  these  vessels  according  to  their  average  caUbra 

H       These  orders  are  as  follows,  and  are  thus  arranged  m 

Quain's  "Anatomy": — 


r 
I 


Otd», 

Avera^  CiUibfe. 

Ex&tapkv 

I. 

8  m.iu.  {i  iach). 

Commun  cxirotid. 

u. 

«  ni.m,  (t  inrh). 

Braehiiil, 

in. 

6  m.m.  (i  mch). 

Ulnar. 

IV. 

3'6  ro.ra.  (f  inch). 

LmguaL 

y. 

2  ni.m*  (j*5  inch). 

Poaterior  Auiiciikr, 

VI. 

I  to  a  m.m*  (|»t  to  ^  i^ch). 

Supra-orbitaL 
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CHAPTER    II. 

LiGATUEE    OF   THE    ArTERIES   OF   THE    UlTER   LiMR 
THE   RADIAL  ARTEKY   (IV.). 

Anatomy.— The    radial    artery    continues    the    hne   of  the 

bnichijoj,  and  iihiiruigh  it  is  smaller  than  the  ulnar,  must  be 
regardi^d  morpholoori rally  as  the  main  artery  of  tho  forearm. 

The  relationf^  uf  tliat  part  of  the  vessel  only  which  lies  in 
the  forearm  unll  here  be  considered.  (For  the  anatomy  of 
the  artery  in  the  '*  tubatii^re  anatomiqne/'  see  page  117.) 

The  radial  folJows  a  nearly  straight  course  Jruin  the  bifurca- 
tion of  the  braehial  artery — opposite  the  neek  of  the  radius 
— to  the  inner  side  of  the  iityloid  process  of  that  bone. 

llie  nj>per  half  of  the  artery  is  covered  by  the  muscular 
mass  of  the  supinator  longns,  the  lower  lialf  by  the  skin  and 
fjiscia  only.  The  supinuUir  ItJOgus  muscle  becomes  tendinous 
about  the  middle  of  tho  forearm. 

The  vessel  liiis  liehiiid  it,  in  order  from  above  downwards, 
the  Inreps  tendon,  su]>inator  l>revis,  insertion  of  pronator  teres, 
radial  origin  uf  flexor  subUmis,  flexor  longus  poUicis.  pronator 
qumh'atus,  and  tlie  lower  end  of  the  radius. 

Venai  comites — connected  by  many  transverse  branches— 
accomptmy  the  a^tcr}^  one  lying  ujjon  each  side  of  the 
vessel 

The  ratUtd  nerve  is  only  in  direct  relation  with  the  artery 
in  the  middle  third  of  the  forcaiTn.  It  here  lies  to  its  outer 
side.  In  the  upper  thirrl  of  die  lind>  tlic  nci-ve  is  at  a  con- 
siderable distanee  from  the  arterj^  while  some  three  inrhcs 
above  the  WTist  it  leaves  the  vessel  altogether  to  pass  beneath 
the  supinator  longus  tendon  to  tlie  baek  of  the  liand. 

Line  af  the  Artery. — ^A  hne  from  the  centre  of  the  bend 
of  the  elbow,  to  the  gap  between  the  S4,mphoid  bone  and  the 
tendons  of  the  extensor  ossis  and  extensor  primi  internodii 
poUicLs. 
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IndicatioiiB. — The  arteries  of  the  forejiriii — radial  and 
ulnar— are  not  frequently  ligatured;  the  oireiiUKstanees  which 
usually  call  for  ligature  are  wound  and  traumatic  aneurysm. 

Position. — The  surgeon  stands  upon  the  side  to  be 
operated  oa  The  limb  is  in  the  position  of  supination,  and 
is  finnly  held  by  an  assistant,  who  grasps  it  by  the  hand  and 
by  the  upper  aiTQ,  The  ineision  on  the  right  side  should  be 
msule  from  tilmve  downwards:  on  the  left  side  it  is  con- 
veniently made  in  the  opposite  direction. 

L  Ligature  in  the  Lower  Third  of  the  Foreann. 

Ofjenitum. — An  iiitision  about  one  inch  and  a  quarter  in 
length  is  made  over  the  line  of  the 
pidse,  midway  between,  and  parallel 
with,  the  tendons  of  the  supinati»r 
longus  and  flexor  carpi  radialis 
muscles.  The  cut  must  not  reatih 
below  the  level  of  the  tuberosity  of 
the  scaphoid  (Fig,  25). 

The  commencement  of  the  super- 
ficial ra*lial  vein  usually  Hes  over 
the  artery  in  this  situation,  and  im- 
niecUately  under  the  skin.  It  should 
be  avoided. 

The  fascia,  which  is  here  quite 
thin,  is  divided  in  the  Hue  of  the 
original  wound  The  gap  between 
the  two  tendons  is  now  made  mani- 
fest Over,  or  in  close  relation  to, 
tlie  artery  may  be  observed  the  ter- 
minal part  of  the  anterior  division 
of  the  external  cutaneous  nerve. 

It  may  be  impossible  to  separate 
the  venjc  comites  from  the  artery 
to  a  sufficient  extent  to  allow  the 
ncK^e  to  pass.  In  such  ease  the 
ligature  must  include  the  veins  as 
well  as  the  artery  (Fig,  26), 

Comment — The  operation  is  ex- 
tremely easy.     Some  confusion  may 
arise  in  cases  where  the  superticialis  volse  artery  has  a  high 
I  2 
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Fig,  25,— LiOATUiii  or  thr  ra- 
dial ANO  ILNAR  ABTERIR3, 
ANH  of  THK  liltAf'HIAL  at  THE 
BZND  OF  THE   ELBOW. 
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ics  upon,  or  by  the  side  of,  the  radial     This 
i  ease  when  the  branch  is  of  unusual  size. 

It  is  said  that  the  synovial  sheath  of  the 
flexor  ear|n  radial  is  tondon  has  been  accidentally 
opt^iied  in  this  opt^mtion 

2.  Ligature  in  the  Middle  Third  of  the 
Forearm, 

Opfiralion. — An  incision  two  inches  in  length 
is  made  in  the  line  of  the  artery,  the  limb  being 
in  the  position  indicated.  Tlie  centre  of  the  in- 
cision corresponds  to  the  centre  of  the  forearm 
(Fig.  25),  In  cutting  through  the  subcutanwus 
tissues  care  must  be  taken  to  avoid  any  su[>erficial 
vein  belonging  to  the  radial  or  median  veins. 

Tlie  anterior  division  of  the  musculo-cutaneoui 
nerve  lies  usually  in  the  line  of  the  artery,  out- 
side the  deep  fascia  and  just  beneath  the  super- 
ficial veins. 
The  deep  faseia  is  laid  bare  and  is  divided  in  the  length  of 
the  original  woimd.    The  fibres  are  transverse  (Fig,  27)« 


TtBK  or  THK 
\\\Q\il  IIADIAL 
AT  THK  WRIST, 

A,    Fiucia ;     a, 
Art«ry. 


%<' 


¥1g.  87* — LIQATORS  OF  THB  BiaST  RADIAL,   ABOUT  TRX  MIDDlrS  TBIBD  OF  TBM 

F0B1CABM. 


Superjianl    Wound.— A^   FaiciA; 
B,  Sup.  long. 


The  supinator  longiis  muscle  is  now  exposed  about  tlie 
point  where  it  is  beginning  to  become  tendinous.     The  innet 


Deep  IFoMiwl— A^Fa*ci»;  b,  Sup.loQg.; 
Ct  Inecrtion  of  pron.  teres ;  D,  SofL 
brtivii ;  a,  Artety ;  1^  Riuclial  nerve. 
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ulnar  border  of  the  muscle  is  defined  and  the  musele  itself 
drawn  outwards.  The  elbow  may  be  a  little  flexed  to  allow 
of  this  being  done  more  easily. 

The  vessel  is  now  found  UHng  upon  the  insertion  of  the 
pronator  radii  teres,  with  which  it  is  counected  by  much  con- 
tractive tissua     The  nerve  may  or  may  not  be  seen  {Fig.  27), 

The  veme  comites  should  \m  separated  as  well  as  is  j}ossibl6 
and  the  needle  passed  from  whichever  side  is  the  more  con- 
Tetiient 

Corrvment — As  the  supinator  longiis  is  not  very  wide  at 
this  part  (specially  if  tlie  artery  be  sought  for  at  the  lower 
Old  of  the  middle  third)  it  is  very  easy  to  expose  the  outer 
ii)st«,^ad  of  the  inner  border  of  the  muscle,  in  whieti  case  the 
muscle  is  apt  to  be  dra\\Ti  inwards,  and  when  the  depths  of 
the  wound  are  opened  up  the  radial  nerve  is  reached.  This  is 
Ihe  common  error  of  beginners. 

The  tendon  of  the  supinator  longus  as  a  rule  first  makes 
its  appearance  at  the  outer  border  of  the  muscle,  so  that 
if  this  tendinous  edge  be  exposed  the  operator  will  know  that 
he  has  laid  bare  the  wrong  side  of  the  museli*.  The  inner 
border  of  the  supinator  remains  muscular,  until  it  ends  some- 
what abruptly  in  the  tendon. 

3.  Ligature  in  the  Upper  Third  of  the  Forearm. 
0}>eratinrn, — This  operation  differs  very  little  from  the  last. 

Eie  incision  is  two  and  a  half  inches  in  k^ngtli,  and  is  made  in 
e  line  of  the  artery.     The  centre  of  tlie  skin- cut  corresponds 
to  the  part  of  the  vessel  to  be  tied.     The  radial  or  other  sur- 
face vein  may  be  encountered  in  the  superb  eial  part  of  the 
wouni     After  the  deep  fascia  has  been  riivided,  the  interval 
between  the  supinator  longus  and  pronatA)r  teres  muscles  is 
0|)ened   up.     There   is  no  difficulty  in  identifying  these  two 
structures;  the  Hbres  of  the  sujiinatctr  are  vertical  j  those  of 
■be  pronator  are  oblique.     In  muscular  subjects  the  supinator 
H|  so  wide  that  its  inner  border  cannot  be  readily  exposed. 
H     Under  cover  of  the  supinator  the  radial   artery  will  be 
found    The  nerve  ia  not  in   relati<m  with   it.    Tlie  needle 
should  bo  passed  from  whichever  side  is  the  more  convenient. 

4.  Ligature  of  the  Radial  in  the  Tabatiere  Anatomiqne. 
^^A'nuiimiy, — ^The  tabatiere  anatomique  is  a  triangtdar  space 
bounded  on  one  side  by  the  extensor  ossis  metacarpi  poUicis 
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and  extensor  priini  intemodii,  and  on  the  other  side  by 
the  extensor  seeimdi  intcrnodti  polHcis.  The  l)nse  is  repre- 
sented by  the  lower  edge  of  the  posterior  annular  ligament 
In  the  floor  of  the  space  are  the  trapezium,  with  a  part  of  the 
scaphoid  and  of  the  base  of  the  first  raeta<'arpal  bona 

The  radial  artery  nms  over  the  external  lateral  ligament  of 
the  wrist,  just  below  the  styloid  process,  passes  under  tlie  ex- 
tensors of  the  metaoarj>id  bone  and  tirst  phalanx  of  the  tlimub, 
and  crosvses  the  tabatiere.  It^  course  is  here  represented  by  a 
line  drawn  from  the  apex  of  the  styloid  process  of  the  radius 
to  the  posterior  angle  of  the  first  interosseous  space. 

The  cephalic  vein  of  the  tlumib  erosses  the  space  pos- 
teriorly, as  does  also  the  internal  <livision  of  the  temiinal 
branch  of  the  radial  nerve.  A  braneh  of  the  anterior  division 
of  the  external  cutaneoiLs  nerve  accompanies  the  artery  which 
gives  off,  while  in  the  upper  part  nf  the  space,  the  posterior 
carpal  and  tirst  interosseous  l>riUichea 

Operviion. — This  procedure  belongs  rather  to  that  series 
of  disseeting-room  op^ratinns  which  are  of  value  as  demon- 
strating auatomieal  knowledge. 

The  hand  is  placed  upon  its  idnar  border,  and  is  firmly 
fixed  tlHjsre  l>y  an  assistant,  who  at  the  same  time  liolds  the 
thumb  extended  and  abductrd  and  tlio  fingers  straight. 

An  incision,  about  one  inch  in  length,  is  made  along  the 
centre  of  the  taVtatiere,  parallel  to  the  extensi>r  of  the  meta- 
carpal bone  of  the  thumb,  and  so  placed  as  to  commenct*  at 
the  level  of  the  radial  styloid  process  and  Ue  midway  between 
the  extensor  ossis  and  the  extensor  of  the  second  phalanx  of 
the  thumb.  The  incision  will  cross  the  artery  a  little  obliquely. 
The  cephalic  vein  of  the  thiuub  nuist  be  avoided.  The  artery 
is  ligatured  in  the  nuddle  of  its  course.  It  will  probably  be 
impossible  to  separate  the  vena:*  cornites. 

It  is  said  that  in  performing  this  operation  carelessly  the 
F^Tiovial  sheaths  of  the  adjacent  tendons  have  been  opened 
up,  or  the  joint  between  the  sca[«hoid  and  the  trapezium  has 
been  exposed. 

For  the  variations  in  the  radial  artery,  se/^  page  123. 

THE   ULNAR   AnTEHV   (ill.). 

Anatomy. — This,  the  largest  arter}'  of  the  forejirm,  follows 
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a  curved  course  in  the  upper  third  of  the  hmb.  It  is  perfectly 
straight  in  (lireetiou  in  the  lower  two-thirds. 

Ill  the  Hrst  half  of  its  course  in  the  forearm  it  is  deeply 
placed  beneath  the  supertieial  ilexors,  viz.,  the  pronator 
nwlii  tercj»,  flexor  carpi  radialis,  palrnaris  longiis,  and  flexor 
snUliiiiia  From  alKJUt  the  middle  of  the  forearm  to  a  point 
within  one  innh  of  the  wrist,  the  vessel  is  €>vorlappod  by  the 
flexor  carpi  iilnaris.  For  the  htst  inch  of  its  course  in  the 
fon-Arm  it  is  supertieial,  antl  is  covered  only  by  the  integu- 
ments and  the  fascia. 

The  vessel  lies  at  tirst  upon  tlie  insertion  of  the  brachialis 
anticus,  and  then  for  the  rest  of  its  course  in  the  forearm 
upon  the  flexor  profimdus. 

Venai  couiites.  imited  Ly  many  cross  branches,  accompany 
the  vessel 

The  ulnar  nerve  comes  in  contact  with  the  artery  at  a 
point  a  little  above  the  middle  of  the  fonaniL  Throughont 
the  lower  half  of  the  forearm  the  two  are  close  together,  the 
nen-e  lying  to  the  inner  side  of  the  artery. 

Line  of  the  Arier}j, — Tlie  ulnar  in  the  lower  two-thirds  of 
its  course  in  the  forearm  is  represente<l  l*y  a  line  dra^vn  from 
tlie  tip  of  the  internal  condyle  of  the  hrimrrus  to  the  rmlial 
side  of  the  pisiform  Ijone. 

Tlie  curve  of  the  vessel  in  the  upper  third  of  its  course  is 
sucli  that  a  line  di*awn  frnm  the  eommcnceitiej^t  of  the  artery 
— Mt  the  middle  of  the  brnd  of  the  elbcnv — to  the  riwlial  side 
of  the  pisiform  bone,  will  Sfarcely  touch  the  vessel  in  any 
piirt  of  its  course. 

Tlie  upper  third  of  the  artery  is  too  di^i^ply  placed  to  be 
[exposed  for  ligature,  unless  it  be  actually  laid  bare  in  a 
woiuvd 

Indications.^ — These  have  been  already  alliitled  to  (page 
115X  ITie  artery  is  secured  only  in  the  lower  two-thirds  of  the 

Position. — ^As  for  ligature  of  the  radial  artery  in  the  fore- 

1.  Ligature  in  the  Lower  Third  of  the  Forearm. 

Opertttitfti. — An  iiitisiou,  two  inches  in  length,  is  made 
ag  the  line  of  the  arteiy,  just  to  the  radiiJ  side  of  the  flexor 
M  ulnaris  tendon.     Tlie  incision  terminates  an  inch  or  less 
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above  the  pisiform  bone  (Fig.  25).  Care  must  be  taken  to 
ayoid  any  tributary  to  the  superficial  uhiar  vein  which  may 
be  over  the  line  of  the  artery.  The  deep  fascia^ — which  is 
here  very  slender — is  exposed  and  divided. 

The  tendon  of  the  flexor  carpi  uliiaris  muscle  is  now  dia- 
played.  Tlie  wrist  is  a  Uttle  flexed  to  relax  the  tendon,  which 
is  gently  drawn  inwards  by  a  blunt  hook.  The  vessels  arej 
now  exposed.  The  artery  in  this  situation  is  bound  down  ta' 
the  flexor  profundus  by  a  definite  layer  of  tViscia.  Tliis  must 
be  carefully  divided.  The  nerve  is  close  to  the  artery,  and 
upon  its  inner  side  (Fig.  28).  It  may  be  im[>osf;il>le  to  isolata 
the  artery  from  the  companion  veins.  Tlie 
needle  is  passed  from  within  outwards. 
The  palmar  cutaneous  branch  of  the  ulnar 
nerve  lies  upon  the  artery  in  this  situation, 
and  must  be  avoided 

Comment. — It  is  possible  that  the  opera- 
tor may  expose  the  inner  side  of  the  flexor 
carpi  ulnaris  tendon  by  mistake.  On  this 
(the  wrong)  side  of  the  tendon,  muscular 
fibres  will  be  found  entering  the  tendon 
almost  down  to  the  wrist.  On  the  radial 
side  the  tendon  is  quite  clear.  Care  must 
be  taken  not  to  wound  the  synovial  sac, 
which  accompanies  the  flexor  sublirais 
digitorum  tendons  beneath  the  annular 
ligantent  Normally  the  ulnar  gives  off  no  branch  in  this 
situatioa  The  posterior  carpal  arises  a  httle  above  the  pisi- 
form bone. 

2.  Ligature  in  tie  Middle  Third  of  the  Forearm. 
Opera iio7i.^ An  incision,  from  two  and  a  half  to  three 
inches  in  length,  according  to  the  muscular  condition  of  the 
limb,  is  made  precisely  in  the  hne  of  the  artery  (Fig.  25). 
Beneath  the  integuments  the  anterior  idnar  vein  and  branches 
of  the  anterior  division  of  the  internal  cutaneous  nerve  are  apt 
to  be  encountered.  The  deep  fascia  is  thin,  and  is  divided  in 
a  line  parallel  with,  but  a  little  to  the  outer  side  of  the  line  of, 
the  skin  incision. 

The   surgeon  now  seeks  for  the  gap  between  the  flexor 
carpi  ulnaris  muscle  and  the  flexor  subHmis  digitorum  (Fig. 


Fig.  US.  — UGATUUB  OF 
THE  EIGHT  ULNAR  AT 
THE  WftlST. 

A,  FajKia  i  B,  K<lge  of 
flex.  carp.  nln.  ten- 
don ;  a,  Artery;  !» 
Ulnar  noire. 
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29).  The  position  of  this  iBterval  ijs  sometimes  indicated  by  a 
white  line.  (See  Co7)imertt  upon  the  opera- 
tion,) The  gap  is,  however,  best  demon- 
strated by  the  touch,  the  left  forefinger  being 
used  for  the  purpose.  As  soon  as  the  inter- 
mustailar  space  has  been  made  evident,  the 
wrist  is  a  Httle  flexed  to  relax  the  umseles. 
The  flexor  carpi  ulnaris  is  now  drawn  inwards 
by  means  of  a  broad-bladed  retractor.  The 
flexor  sublifiiis  is  in  like  manner  drawn  a 
little  outwards.  The  surgeon  opens  up  the 
vertical  intermuscular  space  thus  demon- 
strated, and  at  the  bottom  of  it  mil  prob- 
ably tirst  be  found  the  ulnar  nerve.  To 
the  outer  side  of  the  nerve  is  the  artery 
(Fig.  30).  The  fascia  binding  down  the 
vessels  in  this  situation  is  slender.  There  is 
usually  no  difficulty  in  separating  the  artery 
from  its  veme  cornitea 

The  needle  should  be  passed  from  within 
outwards  so  as  to  avoid  the  nerve, 

Cortvjnent — This  operation  is  associated 

^vith  considerable  difficulty  if  care- 
lessly performed,  and  the  procedure 
is  surrounded  by  many  possibilities 
of  error. 

The  chief  difficulty  is  to  demon- 
strate the  gap  between  the  flexor  carpi 
ulnaris  and  flexor  subUmis  muscles. 

The  "  white  line ''  which  is  said  to 
mark  this  gap  is  not  to  be  reUed 
upon,  Tliere  may  be  no  trace  of 
such  a  lino :  it  may  be  very  faintly 
indicated,  or  the  position  of  the  in- 
terspace may  be  marked  by  a  yellow 
fatty  line.  The  white  line  is  best 
seen  in  yoang  muscular  subjeet-s.  In 
the  aged  and  wasted  it  is  usually  ab- 
sent. In  corjxdent  subjects  the  linear 
deposit  of  fat  is  commoaly  present 


Fig.  2&.  —  UGATUBB 
or  THE  HIOHT 
ULNAR  AT  TOM 
MIDDLE  THTBD  OF 
THK   rOBBARM. 

Super jSeial  Wmind,— 

A,   Fuoift;     B,   Pol- 

mma    lotigus ;    a^ 

Flex.  c*ip,ulnftm; 

ft,  Supernciial  veiD. 
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The  white  line,  when  it  does  exist,  indicates  the  tendinoim 
marg^ixi  of  the  flexor  carpi  iihiaris.  This  tendinous  tissue 
belongs  to  the  tendf»n  of  urii^^in  of  tlie  rmisole,  tiud  not  to  that 
of  the  insertion,  as  usually  statefi  At  the  level  of  the  centre 
of  the  forujirtu  there  is  seldom  any  trace  of  the  tendon  of 
insertioa  A  famt  variety  of  the  white  line  is  sometimes 
produced  by  an  unusual  intermuscular  septum.  The  flexor 
carpi  ulnaris  is  Tinnh  more  eloseh'  adherent  to  this  septum 
than  is  the  flexor  sul>liniis,  and  when  the  fascia  is  divided  the 
septum  adheres  to  the  former  muscle,  thus  producing  a 
speeies  of  fascial  margin. 

The  interspace  between  the  two  muscles  in  tjuestion  is 
not  quite  straight*  i.e.,  is  not  quite  vertical  wlien  the  limb  is 
in  position  for  the  operation.  The  flexor  carpi  ulnaris  over- 
laps  the  flexor  sublimis  a  little,  and  the  line  of  the  intersj)uce 
is  directed  as  is  sho^vTt  at  a  in  Fit^.  SL  The  hbres  of  both 
the  muscles  follow  the  long  axis  of  the  limb. 

If  the  division  of 
,5  I  „  the    deep    fascia     be 

exa<tly  in  the  line  of 
the  skin  incision.  Le,, 
in  the  hue  of  the 
artery  ;r,  the  knife 
will  |irohably  cut  n]»on 
the  flexor  carpi  id- 
naris. 
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flividing    the 


fascia  a  httle  luon*  to 
¥i^.  ;U,— TiL.iNi<vEu,NK  jiKiTiit.v  UP  THE  FoiuuiM  tlic  outcr  side  as  ad- 

(urA«ILAMMATir},    TO     SHOW    THF     INTHllMl  M  I'L  UL         '         l     thc  knife  COUlC^ 
SPACBS   AHOIT   THR   MIDDLE   TIUJtD.  MSCQ.  tUC  KnUe  COUlCS 

iiitkkiiiaiuitcthettnrlonsnndmusek'H,     «,  Ulnar  "F^^^  ^llC  fl<?XOr  subh- 

art<?ry  intin-Bpiiee  ;  A,  Intet*space  to  be  avuideiL;  ^ni^q  {sve  FitJ,  31 )»   and 

JT,  the  «ur^i<:al  line  of  the  ulnar  aiterf ;  1,  Ulnar  ,  ..'*.* 

vefuelg;  2,  RacUrJveBMk;  3,  Mediannorve.  by     Workmg    m Wards 

the  ul)Iiquc  fj-ap  h»e- 
tween  the  muscles  is  made  out.  This  gap  is  always  best  de- 
monstrated by  the  finger.  It  is  often  indicated  by  one  or 
more  cutaneous  arteries  which  escape  here  and  form  an  exrcl- 
lent  guidi3  to  the  main  artery.  The  int^-i'sjKiee  sliould  be  sought 
for  at  the  lower  part  of  the  wound,  and  the  separation  of  the 
two  muscles  should  take  place  from  below"  upwards. 
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It  may  be  noted  that  the  flexor  subliniis  at  the  inidrlle 
third  of  the  foreann  presents  a  few  fine  commencmg  tendon 
fibresL 

In  muscular  subjects  care  should  bo  taken  that  the 
incision  \s>  made  long  enough. 

It  is  only  by  the  display  of  great  carelessness  that  it  would 
be  possible  to  open  up  the  interspace  between  the  flexor  sub- 
limit and  palniaris  longiis  lonseloa 

When  the  [iroper  interval  has  been  found  bt'tween  the 
flexor  siililiniis  and  the  flexor  carpi  idnaris,  it  is  \mi  un- 
common for  the  tH3ginner — impressed  with  erronot>us  \-ii*ws  as 
to  the  df'pths  of  the  art<:Ty — to  proceed  too  deeply  and  too  far 
to  the  inner  side,  and  to  actually  pass  by  the  ulnar  nerve  and 
op<*n  up  the  interspace  lietween  the  flexor  raqii  ulnaris  and 
the  flexor  profundus  digitonnu.     (See  Ik  Fig.  iM) 

This  may  readily  happen  if  the  former  umsele  be  dragged 
too  much  to  the  inner  side. 


Collateral  Circulation  after  Ligature  of  the  Radial  or 

Ulnar  Artery.— After  ligature  ui  one   of  these  vessels,  the 

ctdlat^^al  circulation   is  very  readily  and  freely  established, 

I  througli  the  cross  anastrii noses  between  the  arteries  in  question, 

angh  the  palmar  and  carpal  arches  and  through  the  inter- 

[>us  vess<.>ls. 

Varieties  of  the  Radial  and  Ulnar  Arteries. 

L  The  radial  luis  be^^n  found  outside  the  fascia,  and 
subcutaneous. 

2.  The  ulnar  may  be  subcutaneous  or  sTdjfiiscia!  in  its 
entire  course. 

3.  The   median  artery   Tuay    be  tit'  lai*ge  size  and   be 
largely  conecnied  in  tlic  sujjjily  of  the  palm. 

4l  Tlie  raditd  arttTy  may  he  alisent 

THE   lUiACHIAL    AHTERY    (ll.). 

Anatomy,— The  brachial  artery  coniniences  at  the  lower 
margin  of  the  teres  major,  and  biftu'eates  at  a  point  on  a  level 
Liritli  tiie  neck  of  the  radius.     It  lies  m  the  depression  along 
•the  inner  borders  of  the  c  raco-bracliialis  uud  bi(*eps  muscles. 
In  the  upper  two-thirds  of  its  course  it  lies  on  the  inner 
of  the  shaft  of  the  humerus,  and  can  be  compressed 
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against  the  bone  by  pressure  in  a  direction  outwards  and 
slightly  backwards.  In  its  lower  third  the  huraenis  is 
behind  it,  and  compression,  to  be  etlectoal,  should  be  directed 
backwiirdsv  It  runs  between  the  skin  and  deep  fascia  as  far 
as  the  elbow,  where  it  dips  into  the  interval  between  the 
supinator  longus  and  pronator  teres  loiiscles,  and  passes 
beneath  the  bicipital  fascia.  In  muscular  subjects  the  artery 
may  be  overlapped  to  a  considerable  extent  by  tlie  edge  of 
the  biceps. 

It  he>s,  in  order  from  above  downwards,  upon  the  long 
head  of  the  triceps  (the  mnsculo-spiral  nerve  and  superior 
profunda  artery  intervening),  the  inner  head  of  tlie  triceps,  the 
insertion  of  the  coraco-brachialis  (at  the  middle  of  the  arm), 
and  the  brachialis  anticus.  It  m  fixed  to  the  latter  muscle 
by  its  sheath-  It  is  accompanied  by  ven.^  comitea,  one  on 
each  side,  which  are  connected  with  one  another  by  many 
transverse  branches.  The  inner  of  these  veins  is  much  the 
larger.  The  basihc  vein  lies  to  the  inner  side  of  the  artery. 
but  is  separated  from  tliat  vessel,  in  the  lower  part  of  the  limb, 
by  the  fascia.  It  pierces  the  fascia  about  the  middle  of  the 
arm.  It  may  then  attend  the  artery  to  tlic  axilla,  or  may  join 
at  once  with  tVie  inner  of  the  two  venie  comites. 

The  median  nerve  crosses  in  front  of  the  arterj^  about  or 
below  its  middle,  lying  to  the  outer  side  of  the  vessel  above 
that  point,  and  to  its  inner  side  below. 

The  ulnar  nerve  is  to  the  inner  side  of  the  artery  as  far  as 
the  insertion  of  the  coraco-brachiahs ;  it  then  leaves  the  vessel 
to  run  to  the  gap  between  the  internal  condyle  and  the 
olecranoa 

The  internal  cutaneous  nerve  hes  in  front  or  to  the  inner 
side  of  the  artery,  in  about  the  upper  half  of  it-s  course.  The 
nerve  pierces  the  fascia,  and  becomes  subcutaneous  about  the 
middle  of  the  arm. 

The  inferior  profunda  artery  is  represented  by  a  line  drawn 
from  the  inner  side  of  the  humerus  at  its  middle  to  the  back 
part  of  the  internal  condyle.  The  nutrient  artery  enters  the 
bone  at  its  inner  aspect  opposite  tlie  deltoid  insertion,  and  the 
anastomotic  vessel  comes  off  about  two  inches  above  the  bend 
of  the  elbow. 

At  the  bend  of  the  elbow  the  biceps  tendon  can  be  well 
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felt,  its  outer  edge  being  more  erident  than  the  inner  The 
crease  in  the  skin  called  the  "fold  of  the  elbow'*  is  placed  some 
little  way  above  the  line  of  the  articulation.  At  the  spot 
where  the  biceps  tendon  ceases  to  be  distmctly  felt,  and  at  the 
outer  side  of  that  tendon,  the  median,  mediim  basihc,  median 
cephalic  and  deep  median  veins  join.  The  median  basilie  vein 
pisses  in  front  of  the  biceps  tendon,  the  brachial  arter}^  and 
the  median  nerve.  The  median  basilic  vein  may  cross  the 
artery  abruptly  and  be  comparatively  free  of  it  except  at  the 
point  of  crossing,  or  it  may  run  for  some  distance  tpiite  in 
front  of  the  artery,  or  crossing  it  early,  it  may  lie  i>arallel  with 
tlie  vessel,  although  at  a  ditierent  level  for  the  greater  part  of 
its  course. 

Line  of  Ike  Arter^j. — lAlien  the  arm  is  extended  and 
abducted  with  the  hand  supme,  the  brachial  artery  corre- 
sponds to  a  line  drawn  from  the  outlet  of  the  axilla  (at  the 
junction  of  its  middle  and  anterior  thirds)  to  the  middle  of 
the  bend  of  the  elbow. 

Indications* — The  artery  is  rarely  ligatured  at  the  tnind  of 
the  elbow  except  for  wounds  and  for  traumatic  arterio- venous 
Mieuryam.  In  the  arm  it  is  often  secured  for  wound,  for 
hsemorrhage  from  the  palmar  arches  and  from  the  elbow  and 
forearm,  and  for  traumatic  anourvsm  Spontaneous  aneurj-sm 
is  very  rare  in  the  brachial  artery.  I>r  Holt  {Amer.  Joitni, 
Med.  Sciencef^,  April,  18N2)  only  succeeded  in  collecting  tliir- 
teen  cases  of  such  aneurysm. 

Position. — In  secm-ing  the  artery  at  the  bend  of  the  elbow, 
the  limb,  extenried  and  abducted,  may  be  allowed  to  rest  upon 
the  olecnmon.     It  should  not  be  over-extended. 

In  dealing  with  the  vessel  in  the  arm*  the  limb  should  be 
extended  and  ubducted,  with  the  hand  supine,  and  should  to 
held  away  from  the  body.  The  arm  itself  shoidd  not  be  sup- 
ported in  any  way,  but  the  limb  should  be  held  by  the  forearm 
by  an  a^istant 

The  surgeon  may  make  the  incision  from  above  downwards 
on  both  sides  of  the  body,  standmg  to  the  outc*r  side  of  the 
limb  on  the  right  side,  and  between  the  trunk  and  the  hmh 
on  the  left  side.  Or  on  the  left  side  the  operator  may  place 
himself  to  the  outer  side  of  the  limb,  and,  bending  over  it, 
may  mAke  the  incision  from  below  uj^vards. 
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1.  Ligature  at  the  Bend  of  the  Elbow. 

OjH'ndiutL — The  iino  liavinj^^  been  phictfl  in  the  position 
iodicatefl,  the  Hur^eon,  liv  flrxint^  and  extending  the  limb, 
makes  ont  the  exact  position  of  tlie  bieeiis  tendon,  and  by 
compressing  the  veins  of  the  npper  arm,  renders  evident  the 
median  basilic  vein. 

An  incision,  two  inches  in  length,  is  made  throngli  the 
skin,  along  the  inner  edge  of  the  bleeps,  and  parallel  with 
its  margin.  The  wonnd  will  therefore  be  oblique,  and  it 
should  be  so  placed  that  its  centre  corresponds  to  the  mark 
on  the  skin  call<:^d  the  "  fold  (if  the  elljow ''  (Fig.  25).  The 
upper  end  of  the  incision  will  corresiwind  to  the  level  of  the 
tip  of  the  internal  condyle.  If  the  veins  be  noiTually  dis- 
posed, the  skin  woimd  vnW  lie  to  the  outer  side  of  the  median 
basilic  vein,  and  nearly  parallel  to  it. 

As  soon  as  the  vein  is  exposed,  it  should  be  drawn  inwarda 
The  bicipital  taseia  is  now  deuionstrated,  and  divided  in  the 
line  of  the  original  incision  Its  fibres  are  directed  obliquely 
downwards  and  inwards.  Tlie  artery,  mth  its  venai  coniites. 
will  now  be  exposed.  The  vessel  will  here  be  found  to  be 
very  movable  and  free  from  connective  tissue  attachments, 
although  sometimes  snrroundod  by  nmch  fat  (Fig,  32), 

The  venue^    comites    having    been 
separated,  the   needle   is  passed  from 
t^^^  .  within  outwards.     The  median  nerve 

docs  not  come  conspicuously  into  the 
Ji*'ld  of  the  operation  It  is  nearest  to 
tlie  artery  (on  its  inner  side)  at  the 
upper  part  of  the  wound. 

Commetd. — Care  should  be  taken 
that  the  operation  is  performed  so  as 
to  ensure  primiiry  healing.  Suppura- 
tion following  this  procedure  has  led 
to  a  stiff  elbow.  The  median  basilic 
vein  is  closely  attached  to  the  tldn 
iiiteginui^nt,  and,  unless  made  quite 
evident,  may  easily  be  wounded. 

2.  Ligature  at  the  Middle  of  the 
Arm. 

OpenUkm. — The  hmb  having  been 


Fig,  32.— LIGATURE  OF  THE 
ftlOHT  BRACHIAL  AT  THE 
B^D  OF  THE  ELBOW. 

A,  Fnaom ;  B,  Bioepi  tendon ; 

o,  liicipitiil  fa«cm;  a,  Arteir; 


6,  Venro  comitefl 

TeiB  ;  1,  Mediiin  nerre. 
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In  the  p<>sition  indicated,  ao  incision  iibout  two  and  a 
'  inches  in  length   is  made  along  the   inner  edge  of  the 
bicvps  lonscde,  in  the  Une  of  the  artery  (Fig.  34), 

The  fascia,  whi<di  is  liere  thin,  is  exposed  and  tlivtdcHl,  and 

Jthe  muscular  layer  is  reached     It  is  extremely  important  that 

[the  inner  margin  of  the  biceps  be  clearly  exposed  and  surely 

lidentitied     The  muscle  is  displaced  a  little  outwards,  and  the 

puLsjition   of  the    vessel  is   sought    tor.      A  little  dissectif>n 

lex  pises  the  median  nerve — if  it  be  not  ah-eafJy  in  view  (Fig. 

Rj:i).     In  the  middle  of  the  ami  the  nerve  usually  lies  in  front 

lof  the  artery.     In  applying  a  ligatiu^e  to 

ElUiy   part  of  the  brachiah   at  or  above 

xe  middle  of  its  course,  the  nerve  slioidd 

fbe  drawn  outwards.     If  the  hraeliial  he 

exp>sed  l>elow  the  middle   se^'tioUt    the 

.nerve  is  more  conveniently  displM^ed  in- 

While  the  artery  is  being  exposed  the 
elbow  may  be  flexed  for  a  moment. 

The  sheath  of  the  artery  having 
tbcen  opened,  and  the  vena^  comites 
separated  as  well  as  possible,  the 
ninMlle  is  passed  from  the  nerve.  The 
^Kinner  of  the  two  <'tJiiipamon  veins  is 
^Bu^ually  much  the  Iai*ger. 

^m       In  the  upper  part  of  its  course  the  ^**"^^; 
^^^uer   margin    of  the     coraco-brachialis 
muscle  is  exposed  in  the  phw-e  of  tlie 
biceps,  and  the  ulnar  nen^e  is  lying  to 
the  inner  side  of  the  vessel 

Commeni, — ^This    arterj"    is    by    no 
means  so  ea^  to  ligature  as  may  appear ;  and  in  an  operative 
pry  class  no  more  glaring  mistakes  are  made  than  occur 

cours<.t  of  searching  for  this  su^^ertI(■ial  vessel 

In  the  first  place,  the  arm  should  be  unsupported,  and  be 

^  lij^ht  angles  to  the  trunk.     If  the  ann  be  allowed  to  rest 

a  table,  the  triceps  may  be  pushed  ftjrwards,  and  may 

then  mistaken  for  the  biceps ;  while  the  ulnar  nerve  has 

i>n  mbtaken  for  the  median.     This  observation  especially 

jo  <ihe  middle  tliird  of  the  limk 


I 


IJOATUHE  OF  THE 
RtOHT  tlUAOHTAL  AT  THK 
MIDDLE  OK  THK  ARM. 

A,    Fasciii ;    B,    Biccpi ;    c. 
Triceps  ;     a.    Artery 
Veiiu  curnOK  *    1, 
nervu ;   2,  Intenml  cutft- 
neoits  nerve. 


kry;    b. 
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The  vessel  ijs  mobile,  and  is  easily  displaced,  and  in  drawing 
the  biceps  aside  rouglily  with  a  rc'traetor,  the  vessels  and  the 
median  nerve  have  been  withdrawn  from  the  field  of  the  opera- 
tion, and  possibly  the  idnar  nerve  brought  into  view.  The  clo^r 
identification  of  the  bioeps  margin  is  essential  The  advice 
sometimes  given,  that  the  "  sheath  of  the  muscle  "  should  not 
be  opened,  is  neither  sound  nor  very  precise. 

Tlie  pulse  in  the  brachial  is  often  much  feebler  than  would 
be  imagined ;  and  this  is  especially  the  case  in  dealing  with 
severe  hseraorrhaga  Tlie  pulsation  may  be  so  clearly  trans- 
mitted to  the  median  that  that  nerve  has  been  mistaken  for 
the  arter)^ 

It  is  asserted  that  the  basilic  vein  has  been  mistaken  for 
the  arter)\  Tillaux  states  that  a  large  inferior  proftmda  artery 
has  been  taken  for  the  brachial 

If  the  incision  be  made  too  much  to  the  inner  side  of  the 
proper  line,  the  basilic  vein  may  be  wounded*  especially  when 
it  is  superficial,  i.e.,  in  the  lower  segment  of  the  arm. 

In  very  muscular  subjects  the  biceps  may  overlap  tlie 
artery  considerably.  The  frequent  abnonnalities  of  the  brachial 
must  in  all  instances  be  borne  in  mind 

Collateral  Circulation  after  Ligature  of  the  Brachial 

Artery. 

1.  If  above  the  origin  of  the  superior  profunda. 

Foflterior  circumflex     with    AsceDding  bfunehea  of  fiuperior  profundA. 

2.  If  below  the  origin  of  the  inferior  profimda 


i 


Superior  profunda  with 


Ififeiior  pTolimda  with 


{ 
{ 


Amtjitomotic. 

Radiid  recurrent. 

Posterior  interoMeoufl  reourrent. 

Amifltomotic. 

Posterior  ulnar  recurrent. 

Posterior  luteruseeous  recurrent. 


Varieties  of  the  Brachial  Artery. 

1.  The  arter>^  may  run  towards  the  inner  condyle,  and 

pass  beneath  a  supra-eondyloid  process. 

2,  The  artery  may  show  a  high  di\^sion.     The  branch 

prematurely  separated  will  be,  in  order  of  fi^quency, 
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the  radial,  the  ulnar,    the 
aberrana 


interosseous,  or  a  vas 


TIm  >ite  of  the  high  division  is  most  usually  m  the  upper  third  of  the  arm, 
m  oftea  ui  the  lower  thijnd,  and  n&reit  in  thij  middle  third* 

The  two  reaels  usoall)''  nm  side  hy  side,  the  abaonoal  arterj  being  the 
m  supcrBeUL 


8.  The  median  nerve  may  pass  behmd   the  brachials 

art4Ty. 
4  The  vessel  may  be  crossed  by  a  muscular  slip  deriv*jfi 

from  the  pectoralis  major,  biceps,  coraco-brachialis, 

or  brachialis  anticua 


THE  AXILLARY  AETERY. 


L 

■  Anatomy.^ — The  axillary  artery  extends  from  the  lower 
HiMige  of  the  first  rib  to  the  lower  margin  of  the  teres  major 
^muscle. 

Its  position  is  much  influenced  by  the  position  of  the  arm. 
The  vessel  is  conveniently  divided  into  the  three  parts^-^the 
s^^ent  above  the  pectorahs  minor,  the  segment  beiieatli  the 
muscle,  and  the  segment  beyond  the  muscle.  The  first  part 
measures  about  one  inch  in  length,  the  second  one  inch 
and  a  quarter,  and  the  third  part  about  throe  inches. 

The  Jirst  pcirt  of  the  artery  is  deeply  jdaced,  is  covered 
in  by  the  pectoralis  major  and  costo-coracoid  membrane,  and 

»is  Lu vested  by  a  fairly  substantial  sheath.  It  is  overshadowed 
by  the  clavicle  and  the  subclavius  muscle.  It  rests  upon  the 
first  intercostal  space,  the  second  rib,  the  second  and  third 
serrations  of  the  serratus  magnus  muscle,  and  the  nerve  of 
BelL  Crossing  over  the  front  of  the  vessel  from  without  in- 
wards are  the  cephalic  vein,  the  acromio-thoracic  vein,  and  the 
external  anterior  thoracic  nerve. 

The  cords  of  the  brachial  plexus  lie  to  the  outer  side 
of  the  vessel 

(The  axillary  vein  is  of  large  size,  is  influenced,  as  to  its 
dimensions,  by  respiratory  movements,  is  superficial  to  the 
arter}'.  and  is  placed  on  its  inner  side.  When  the  arm  hes 
by  the  aide  the  vein  Is  actually  to  the  ixmer  side  of  the  artery : 
but  when  the  limb  is  held  at  right  angles  to  the  body  the 
vein  is  drawn  across  the  artery,  and,  in  the  living  subject, 
OQceals  it 
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The  vein  is  somewhat,  closely  attached  to  tlie  costcH 
meoibrane. 

Tlie  acroniio-thoracic  and  superior  thoracic  arteries  are 
given  off  from  this  part  of  the  vessel  The  upper  border  of 
the  peetoralis  niioor  is  represented  by  a  Une  dra^vn  from  the 
third  rib,  near  its  cartilage,  to  the  coracoid  process^  The 
lower  border  of  the  muscle  follows  a  line  drawn  from  a  cor- 
responding part  of  the  fifth  rib  to  the  same  process. 

The  Hecoiid  part  of  the  artery  requires  no  notice. 

The  third  part  is  covered  by  the  pectoraHs  major  at  first, 
and  then  only  by  the  integuments  and  fascia  It  rests  upon 
the  sub-scapidaris  and  the  tendons  of  the  latissimus  dorsi  and 
teres  major.  The  cireinnflex  and  musculo-spiral  nerves  pass 
beliind  it  The  coraeo-l^faehialis  nuiscle  lies  to  its  outer  side» 
and  the  axillary  vein  to  its  inner  side.  This  vein  is  formed 
by  the  junction  of  the  two  venie  comites.  Tliis  jimction  is 
usually  not  effe<*ted  until  the  lower  border  of  the  snbscapularis 
muscle  is  reached  Thus  two  veins  are  commonly  found  in 
relation  with  the  lowest  part  of  the  artery,  and  if  the  basiUc 
vein  has  not  yet  joined  the  inner  vena  comes,  three  veiiB 
may  be  met  witli.  Tlie  subclavian  vein,  in  the  fonn  of  i 
single  tnmk,  may  not  have  an  existence  until  the  region  of 
the  clavicle  is  reached. 

The  ulnar  nerve  Hes  to  the  inner  side  of  the  artery, 
between  it  and  the  vein.  The  ner\^e  of  Wrisberg  is  placed 
to  the  inner  side  of  the  vein.  The  internal  cutaneous  nerve 
and  the  inner  head  of  the  median  are  in  front  of  the  arter}', 
while  the  trimk  of  the  median  and  the  musciilo-cutaneous 
lie  to  the  outer  side. 

The  internal  cutaneous  and  the  median  are  the  ner?«B 
most  closely  connected  with  the  artery. 

The  subscapular,  posterior  and  anterior  circumflex  arteries 
come  off  from  the  third  part. 

Line  of  (he  Artery. — A  line  from  about  the  centre  of  the 
clavicle  to  the  humerus,  close  to  the  inner  border  of  tlie 
coraco-brachiaHs»  will  represent  the  arterj^  when  the  arm  is 
so  abniucted  as  to  be  at  right  angles  to  the  body. 

Indications. — The  ligattu^  of  the  axillary  artery  is  prac- 
tically limited  to  its  third  part.  The  arterj'  has  been  tied 
for  wound,  for  heemorrhage  from  the  limb  below,  for  axillary 
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ftod  brachial  aneurysm,  and  for  the  treatment  of  sutK^laviaix 
AneiiT}-^!!!.  by  the  distal  nperation. 

The  axiUar)^  appears  to  have  been  tirst  tied  by  R.  Chamber- 
hme,  of  Jataaiea,  for  traumatic  aneurysm  of  the  axilla  in  1815 
(Med^-Chin  Tmns.,  voL  vi.  page  12«X  Tbo  first  part  of  the 
TGB&el  was  secured,  and  the  uperation  was  successful      Dr 


S: 


7%  K.— LIOATXTBE  OF  THE  BRACHIAL  ABOITT  THE  MIDDLE  or  THE  AllH,   AND  OF 
THE  THISD  PABT  O?  THB  AIILLABT, 


Holt  (Amer,  Jovjrn.  Med.  Scie^^ea,  1882)  reports  a  ligature  o 
the  first  segment  of  the  arterj^  for  the  relief  of  hiemorrhagfe 
attending  a  ligature  of  the  third  part.  The  patient  did  well 
In  exceedingly  few  iiistauces,  however,  has  the  first  sepnent 
of  the  Teasel  been  secured  ;  and  in  very  few  have  the  results 
been  encouraging, 

Tlie  conditions  requiring  the  obliteration  of  the  first  part 
of  the  arterj*  must  be  so  remarkably  uncommon  that  the 
.i|M  ration  can  scarcely  rank  as  a  rcgidar  surgicid  proeedura 
\'^  hru  a  high  ligature  is  required,  it  should  be  applied  to 
iLo  third  part  of  the  subcla\nan. 

The  dangers  and  ditheulties  attentling  a  high  ligatin"e  of 
the  axillary  are  so  considerable  as  to  render  the  procedure 
questionable.  The  wound  is  deep,  the  vein  is  closely  con- 
T  tinl  with  the  costo-cora(!oi<l  membrane,  is  very  prominent 
.1    t  large,  and  apt  to  be  tora     The  danger  from  the  entrance 

lir  into  a  vein  is  not  inconsiderable,  and  the  operation 

-Ives  the  opening  up  of  a  deep  and  extensive  area  of  con- 

Lve  tissua 

I.  ligature  of  the  Third  Part. 

Ojjet*alioti, — The  patient  is  place*l  upon  the  back,  close  to 
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the  edge  of  the  table,  and  has  the  shoulders  raised 
arm  is  at  right  angles  to  the  body,  and  is  held  horizontally. 

The  surgeon  may  place  himself  between  the  arm  and  the 
thorax  when  about  to  secure  either  artery.  It  is  the  practice 
of  some  to  stand  to  the  outer  side  of  the  Umb,  near  the 
patient's  head,  and  to  bend  over  the  extremity,  when  operating 
upon  the  right  axillary.     The  axilla  should  be  shaved. 

An  incision,  about  three  inches  in  length,  is  made  along 
tbe  hne  of  tlie  artery.  It  com- 
mences at  the  middle  of  the  outlet 
of  the  axilla,  at  the  junction  of  its 
anterior  and  middle  rfiirds,  and  is 
continued  down  along  the  inner 
margin  of  the  coraco-brachialis 
muscle  (Fig.  34).  The  knife  should 
be  held  with  the  blade  horizontal 
After  the  integuments  and  fascia 
have  been  divided,  the  inner  mar- 
gin of  the  coraco-brachiaUs  should 
be  thoroughly  exposed  This 
muscle,  with  the  muscido-cutaneous 
nerve,  is  then  drawn  gently  out- 
wards. The  position  of  the  artery 
may  now  be  determined  with  the 
finger  In  exposing  it  the  mediai 
nerve  is  at  once  made  evident,  and 
should  be  drawn  outw^irds  by 
means  of  a  small  blimt  hook.  The 
internal  cutaneous  nerve  should 
be  gently  displaced  inwards.  The  venae  comites  need  to  be 
well  demonstrated.  The  artery  having  been  cleared,  the 
needle  is  passed  from  within  outwards  (Fig.  35). 

CaniTnent — ^The  numerous  nerves  in  relation  with  this 
part  of  the  vessel  somewhat  confuse  the  operation.     The 
veins  are  apt  to  obscure  the  vessel     There  may  be  three 
veins  in  relation  to  this  part  of  the  axillar}^— the  two  ve] 
comites  and  the  still  free  basilic.     AbnoiTnaUties  in  the  a 
must  be  anticipated     A  muscular  shp  passing  from  the  latissi< 
mujs  doxsi  to  join   the  pectoralis  major,  biceps,  or  coraco- 
brachialis,  may  cross  over  the  vessek     Such  a  slip  may 


I 


Fig,  35,— tro\TURE  or  tbi  kioht 

▲ULLABt  ABTEttY  (3ftl>  PABX). 

tf ,  Artery ;  6,  Venae  condtoi ;  1, 
Median  narve  ;  2,  Int.  cuUneotu 
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lily  be  mistaken,   when  large,   for  the  coraco-brachialis 
musela 

The  ligature  should  not  be  applied  too  near  any  one  of  the 
branches  of  the  artery. 

2.  ligature  of  the  First  Part. 

OlKTcUion, — The  patient  lies  upon  the  back,  close  to  the 
of  the  tatile,  with  the  upjjer  part  of  the  body  raised. 
p<^>int  of  the  shoulder  should  be  carried  well  back,  and  to 
iect  lliis  a  hard  cushion  may  be  placed  Imtween  the  scapuka 
is  allowed  to  lie  by  the  i>atient  s  side.     It  must  not 
e*l  upon  so  as  to  depress  the  point  of  the  shoulder. 
Tlie  operator  should  stand  upon  the  outer  side  of  the  limb, 
Foear  the  patient's  trunk,  when  dealing  with  the  left  side,  and 
near  the  head  when  dealing  with  the  right.     A  good  reflected 
light  is  necessarj^ 

A  slightly  cur\'ed  incision,  with  the  convexity  downwards. 

Iift  made  across  the  supra-clavicular  fossa.  The  cut  commences 
iust  outside  the  stemo-clavicular  joint,  and  ends  just  outside 
Ihe  coracoid  process.  It  passes  about  half  an  inch  below  the 
clavicle,  and  the  centre  of  the  incision  is  about  opposite  to  the 
centre  of  that  bone  (Fig.  36). 
The  skin,  platysma,  supra-clavicular  nerves,  luid  fascia  are 
divided  in  the  first  incision.  At  the  outer  end  of  the  wound 
care  most  be  taken  not  to  wound  the  cephalic  vein  and  the 
large  branch  of  the  acromio-thoracic  artery. 

The  cephalic  vein  should  be  ex[_K>sed,  and  forms  a  usefid 
[guide  to  the  a^te^J^ 

Tiie  i>ectoruIis  major  is  divided  through  its  entire  thickness 
lose  to  the  clavicle,  and   to  the  full  extent  of  the  original 
round.    The  upper  edge  of  the  lesser  pectoral  should  be 
led  and  drawn  dovm. 

The  costo-coracoid  membrane  must  now  be  dealt  with.     It 

botild  not  be  torn  tlirough,  but  should  be  divided  vertically 

to   the  coracoid   procesa      The  cephalic  vein,  if  well 

fht  out,  Tvill  indicate  the  position  of  the  axillary  vein. 

le  latter  vessel  is  rea<lily  t<jra  in  freeing  a  way  through  the 

^corat^o id  u  lembran  e, 

he   artery   is  now  exposed,  and   the  needle  should   be 
pttflBed  from  the  vein.     Tljo  vein  should  be  held  aside  with 
\e  tinger  while  the  needle  is  being  passed. 
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It  must  be  remembered  that  the  vein  is  least  m  the  way 
when  the  arm  is  by  the  side. 

Comment — There  is  great  danger  of  tearing  the  axillarj^ 
vein,  an<l  also  of  air  being  dra\\T[i  into  some  of  the  smaller 
veins.  If  the  pectoralis  minor  receive  a  shp  from  the  second 
rib,  the  area  of  the  operation  is  much  curtailed.  The  cord  oi 
the  brachial  plexus  nearest  to  the  artery  may  be  mistaken  for 
that  vessel 

The  operation  described  may  be  considered  as  a  modi- 
tication  of  Chamberlaine*s  original  proceeding, 

Delpeeh  made  an  obUque  incision  do^\iiwards  along  the 
gap  which  separates  the  pectoraUs  major  from  the  deltoid, 
the  woimd  starting  from  the  clavicle.  The  two  muscles  were 
then  separated  tram  one  another,  the  peetoraUs  minor  divided 
near  to  the  coraeoid  process,  and  the  vessel  drawn  outwards 
and  secured     The  operation  is  neetUessly  dithcult 

Guthrie  was  an  advocate  for  what  must  certainly  be  called 
a  firee  incision.  His  mtision  was  *'  made  in  the  course  of  the 
axillary  artery,  through  the  integuments,  siiperticial  fascia,  and 
the  great  jiectoral  muscle — in  fact,  through  the  anterior  fold  of 
the  armpit."  The  extent  of  the  wound  was  only  limited  by  the 
position  of  the  proposed  ligature. 

Collateral  Circulation  after  Ligature  of  the  Axillary 
Artery. 

I.  If  the  first  part  be  ligatured  above  the  origin  of  the 

acromio-thoracii:,  the  collateral  circulation  will  be 
the  same  as  after  hgature  of  the  third  part  of  f  he 
subclavian. 
i  If  the  third  part  be  secured  below  the  cin^nmflex 
vessels,  the  condition  is  the  same  iis  after  ligature 
of  the  brachial  above  the  sui>erior  profunda 

3,  Ligature  of  the  third  part  l:^etween  the  origins  of 

the  subscapular  and  the  two  circimiflex. 

nprastapu    r  f  ^^  Porteiior  circumflex. 

ACTomiO' thoracic       ) 

4.  ligature  of  the  third  part  above  the  origin  of  the 

subscapular.     The  same  anastomoses  as  just  given, ' 
with 
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Above.  Below. 

Long  Thoracic  "N 

Interco8tal8  f 

Porterior  Scapular  C  "'»''  Subscapular. 

6apraacapular  J 


Tarieties  of  the  Axillary  Artery. 

L  In  one  case  cut  of  every  ten  (R  Quain)  the  axillary 
gives  off  a  large  branch,  which  will  be  most 
frequently  the  radial,  sometimes  the  ulnar,  less 
frequently  a  vas  aberrans,  and  very  rarely  the 
interosseous  artery. 

2.  A  trunk  may  arise  from  the  third  part  of  the  artery 
from  which  will  spring  the  subscapular,  the  two 
circumflex  and  the  two  profunda  arteries. 
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CHAPTER    III. 

SlTUEE  OF  THE   AeTEIUES  OF  THE   HeAD  AND   NeCK 


THE   SUBCLAVIAN  ARTEBV. 

AEatomy* — ITie  subclavian  arterj%  starting  from  the  aorta 
on  the  left  side  and  the  mnoniinate  on  the  right,  arches  across 
the  lower  part  of  the  neck  to  reach  the  axilla.  In  the  neck  it 
usually  reaches  to  the  height  of  a  point  on  a  level  with  the 
sixth  cervical  vertebra.  The  length  of  the  right  artery  is 
about  three  inches,  the  left  about  four.  The  latter  vessel  is  a 
httle  smaller  than  the  right.  The  thameter  of  the  subclavian 
diminishes  from  11  m.m.  to  9  m.m. 

The  first  part  of  the  artery  is  considered  to  extend  from  the 
origin  of  the  vessel  to  the  inner  edge  of  the  anterior  scalene 
muscle.  The  second  part  is  that  which  hes  behind  the  anterior 
scalene  muscle,  and  the  third  part  is  that  beyond  the  muscla 

The  right  subclavian  and  the  cervical  part  of  the  left  com- 
mence opposite  the  upper  part  of  the  stemo-clavicular  joint 
The  Jirst  part  of  the  artery  is  deeply  placed  beneath  the 
integuments,  the  platysma,  the  stemo-mastoid,  stemo-hyoid, 
and  stemo-thyroicl  muscles,  and  the  cervical  fascia.  It  is  near 
to  the  trachea,  is  in  contact  with  the  pleura  below  and  behind, 
and  is  in  close  relation  with  the  innominate,  internal  jugular 
and  vertebral  veins,  the  vagus,  recurrent  laryngeal,  cardiac  and 
sympathetic  nervea  The  left  subclavian  is  also  in  relation 
with  the  thoracic  duct  and  the  phrenic  ncrva  From  this 
part  of  the  artery  arise  the  vertebral,  the  internal  mammaiy, 
and  the  thyroid  axis. 

The  second  part  of  the  artery  reaches  highest  in  the  neck, 
and  hes  between  the  anterior  and  middle  scalene  muscles. 

It  is  still  in  relation  with  the  pleura,  and  is  separated  from 
the  phrenic  nerve  by  the  anterior  of  the  two  muscles. 

The  superior  intercostal  ai*tery  arises  from  this  part. 
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The  third  paii  of  the  subclavian  represents  the  segment  of 
the  vessel  which  crosses  the  posterior  triangle  of  the  neek,  and 
which  is  nearest  to  the  surface.  It  is  the  part  to  which  the 
ligature  is  applied.  It  runs  in  a  triangle,  the  base  of  which  is 
formed  by  the  outer  edge  of  the  anterior  scalene  and  the  sides 
by  the  clavicle  and  omo-hyoid.  The  omo-hyoid  is  generally 
found  about  one  inch  above  the  clavicle  in  this  situation.  It 
may,  however,  bc^  found  fduiost  level  with  the  bone,  or  so  liigh 
up  as  not  to  be  encoimtered  in  the  operation.  Much  depends 
upon  the  position  of  the  shoulder. 

The  third  part  of  the  artery  is  covered  by  the  integiunents 
and  platysma,  by  the  cervical  fascia  and  a  fibrous  expansion 
which  stretches  from  the  omo-hyuifl  to  the  clavicle.  It  rests 
upon  the  first  rib,  the  middle  scalene  muscle  is  behind  it, 
the  cords  of  the  brachial  plexus  are  above  it 

The  last  cord,  derived  from  the  eighth  cervical  and  the 
first  dorsal,  is  nearest  to  the  artery.  The  little  nerve  to  the 
Bubelavian  muscle  crowsses  in  front  of  the  vessel,  and  nearer 
to  the  surface  the  supra-clavicular  nerves  descend  in  front  of 
the  subclavian  triangle. 

The  subclavian  vein  lies  below  the  artery  and  anterior  to 
it     It  passes  in  front  of  the  scalenus  anticus  (Fig,  37). 

The  external  jugular  vein  is  placed  in  front  of  the  artery, 
although  its  relations  t*:*  the  vessel  vary  considerably.  It 
receives  in  this  rcginn  the  transverse  cenacal  and  suprascapu- 
lar veins,  which  may  form  a  plexus  over  the  subclavian  artery. 

The  suprascapular  artery  lies  behind  and  under  cover  of 
Uie  clavicle.  The  transverse  cervinal  artery  crosses  beneath 
the  omo-hyoid  muscle  at  some  ilistance  above  the  main 
vesseL  No  branch  arises  normally  from  this  part  of  the 
subclavian. 

Indications.^A  ligature  has  been  applied  to  each  of  the 
three  parts  of  the  subclavian  artery.  So  tar  as  surgical  ex- 
perience at  present  extends,  it  may  be  said  that  the  operation 
is  only  justifiable  when  the  third  part  of  the  artery  is  con- 
cerned 

A  ligature  has  been  applied  to  this  portion  of  the  vessel  in 
cafi6S  of  axillary  aneurysm,  in  cases  of  wound,  and  in  instances 
of  hsemorrhage  from  the  axilla.  It  has  been  applied  also  as  a 
distal  ligature  in   the  treatment  of  innominate  and   aortic 
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aneurysms,  and  as  a  preliiiiinary  step  in  exr-ision  of  the 
scapula,  in  the  removal  of  large  axillary  growths,  and  in 
amputation  of  the  entire  upper  limb.  The  operation  on  the 
whole  may  lje  considered  to  In*  satisfactory,  altlioiigh  the  risks 
of  secondary  luemorrhage  and  of  intra- thoraeie  inflammatjott 
are  considerable.  These  risks  have  been  greatly  reduced  since 
woun<ls  have  l"»een  treated  antiseptieally  The  mortality  after 
Ugature  of  the  third  part  for  axillary  aneurysm  is  notably  high, 
death  following  frequently  from  soppuration  of  the  sac  and 
secondary  luemorrhage.  Norris  showed  that  in  sixty  examples 
of  this  operation  the  mortality  was  forty-tive  per  cent. 

Ligature  of  the  third  part  of  the  artery  was  first  attempted 
by  Sir  Astley  Cooper  in  the  spring  of  1809.  He  was  unable  to 
complete  the  operation.  In  the  autumn  of  the  same  year 
Ramsden  ligatured  the  artery  for  the  first  time  (Pvactiad 
OhseriuiiionM :  London,  1811).  The  patient  died.  During 
succeeding  years  several  surgeons  carried  out  Ramsdens 
operation,  but  all  the  patients  died.  The  first  successfiil  ease 
was  treated  by  Post,  of  New  York,  who  operated  in  September, 
1817  0IetL'Chi7\  Trans.,  vol.  ix,  page  185).  The  tirst  success 
in  Great  Britain  was  obtained  by  Liston  in  1820  {Edm,  Me<L 
and  Sunf,  Jotirn.,  vol.  xvi.,  page  348). 

The  first  part  of  the  subclanan  was  first  ligatured  by 
Colles,  in  1818.  Ashhurst  has  collected  nineteen  examples  of 
this  operation,  but  not  a  sioglo  patient  survived  In  one  case, 
that  by  Mr,  Mitchell  Banks,  the  patient  survived  the  ligature 
thirty-six  days.  In  this  instance  the  innominate  had  already 
been  tied  (Jacobsons  *' Operations  of  Surgery,"  page  537), 

The  operation,  so  far  as  present  experience  goes,  may  1^ 
said  to  be  distinctly  imJ!istitial>le.  No  artery  could  be  less 
favourably  placed  for  the  application  of  a  ligatiu^.  It  is 
deeply  situated,  is  near  the  heart,  is  in  contact  with  the 
pleura,  is  surrounded  by  immense  vein.s,  and  is  in  intimate 
relation  with  such  ner\'es  as  the  vagus,  the  phrenie,  the 
recurrent  laryngeal,  and  the  cardiac,  iloreover  the  ligature 
is  applied  about  a  part  of  the  vessel  wdiere  numerous  largf 
branches  are  arising. 

The  method  adopted  has  been  similar  to  that  carried  out 
in  exposing  the  innominate  artery. 

The  second  part  of  the  vessel  was  ligatured  by  Diipuytpca 
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FHg  has  had  a  few  iniitators,  but  no  patient  subjcctefl  to  this 

OfH^nitioii  hu-s  sumvod 

Position. — (To  li^^arure  the  third  part.) — The  patient  lies 
[upon  the  back  cli>se  to  the  edge  of  the  table,  with  the  thorax 
[•raised  and  the  head  extended  and  turned  to  the  opposite 
(fiide. 

The  anil  should  be  pidled  well  dowi)   and  fixed.      This 

lati^r  ol»ject  is  best  effected  by  passing  the  arm  behind  the 

Imck  whenever  that  is 
I  possible,    and    allowing 

it    to   remain   tixed   in 

that  p>stiure,  Theoj)era- 
L  tor  sit4Lnd5  in  front  of 
r  the  shoulder.     A  good 

light  is  necessary. 
Ligature     of    the 

Third  Part  of  the  Sub- 

davian  Artery. 

Opfrntittn.  - —  The 
skin  over  the  posrxTior 
triangle  having  been 
drawn  do\*^  with  the 
fingers  of  the  left  hand* 
an  inci&ion  is  made 
through  it  down  to  the 
clavicla  By  adopting 
this  plan  a  risk  of 
wounding  the  external 
jugular  vein  is  avoided. 
Tlie  incision,  wliich  is  transverse,  should  be  about  three  inches 
in  length,  and  when  the  traction  upon  the  skin  is  wdthdra^vn 
should  lie  about  half  an  inch  above  the  clavicle  (Fig.  36).  It 
should  extend  across  the  base  of  the  posterior  triangle  from  the 
trapezius  to  the  stcmo-mastoid,  and  should  be  so  planned  that 
the  centre  of  the  wound  shall  correspond  to  a  point  about  one 
inch  to  the  inner  side  of  the  centre  of  the  clavicle.  This  first 
incision  divides  the  integuments,  the  platysma  and  the  supra- 
clavicular  nerves,  wdth  possibly  a  vein  wdiich  passes  over  the 
clavicle  to  connect  the  cephahe  vein  with  the  external  jugular 
The  amount  of  trapezius  and  stemo-nuistoid  exposed  will 


Fig,  86. — LIQATUBE  OF  THE  FIBST  PAET  OF  THZ 
AXltLART  ABTEKY.  THE  TKIRD  PA»T  Ot  TKII 
BT7BCLATIAN,  THE  OOMKON  CJiJUy]![I>,  ASTD  THE 
LCrOUAI.. 
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depend  upon  the  extent  to  wliicb  those  muscles  are  attached 
to  the  clavicle. 

The  deep  cervical  fascia  is  now  reached,  and  is  divided 
in  the  length  of  the  origiiial  wound.  No  tKrector  should  be 
employed.  If  the  surgeon  cannot  divide  the  fascia  without 
the  aid  of  this  dangerous  instnimeet  he  had  better  not  attempt 
the  operation.  The  external  jugtdar  vein  must  now  bo  dealt 
with.  Very  pr(^bab!y  it  can  be  drawn  aside  and  may  be  held 
by  a  small  bhmt  hook  towards  the  outer  angle  of  the  wound. 
If  it  obstruct  the  area  of  the  operation  in  a  more  determined 
manner,  it  may  have  to  be  divided  between  two  Ugaturea 
Sometimes  w^hen  an  actual  plexus  of  veins  exists  in  fi^ont 
of  the  artery  much  difficulty  is  encountered.  All  bleeding 
vessels  must  be  secured  The  wound  throughout  should  be 
as  bloodless  as  possible. 

The  outer  margin  of  the  anterior  scalene  muscle  should 
next  be  deiined,  and  the  position  of  the  omo-hyoid  made  out 
The  latter  muscle,  if  at  all  in  the  way,  u^ust  be  drawTi  upwards. 
When  the  edge  of  the  scalene  muscle  has  been  made  plainly 
evident,  the  finger  should  be  passed  along  it  until  the  tubercle 
on  the  first  rib  is  encountered.  The  linger  will  now  be  in 
contact  with  the  artery,  and  its  pulsations  can  be  felt  (Fig.  37). 
The  vessel  will  be  found  actually  resting  upon  the  bona 
A  little  *'areful  dissection  will  clear  the  artery  and  bring  into 
view  the  lowest  cord  of  the  brachial  plexus. 

This  nerve  cord  shoidd  be  systematically  exposed  by  a 
dight  and  careful  dissection.  It  may  be  at  once  said  that  it 
has  been  the  source  of  some  of  the  more  serious  mistakes 
which  may  be  made  in  this  operation.  The  subclavian  vein 
wiU  be  seen  and  felt,  but  it  seldom  encroaches  much  upon 
the  field  of  the  operation. 

The  transverse  cervical  artery  runs  high  up,  and  wiU  prob- 
ably  not  come  into  view.     The  suprusciiiRilar  artery  keeps 
under  cover  of  the  clavicle. 
elavian  is  fairly  substantial 

The  needle  (unthreaded)  may  now  be  verv^^  carefiilly  passed 
from  above  downwards  and  from  behind  forwards.  Its  course 
must  be  directed  by  the  foreiinger  of  the  left  hand.  By  this 
finger  the  vein  is  protected  and  held  out  of  the  way.  If  the 
needle  be  passed  from  below — ie.,  from  the  vein — it  is  easy  ta 


The  fascia  surrounding  the  sub- 
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pick  up  the  last  cord  of  the  plexus  with  the  artery.  The  pleura 
baB  been  wounded  by  a  needle  which  has  been  carelessly 
passed 

I       Comment. — The  incision  above  described  is  substantially 

Hhe  same  as  that  carried  out  by  Eauisrlen. 

The  operation  is  ditficidt,  and  rer|uires  a  Tery  steady  hand 
and  a  very  perfect  control  over  tht^  scalpel  and  forceiis.  The 
parts  should  be  cautiously  exposed  by  means  of  the  knife,  and 


--^ 


Fig.  37. — iiaATTTSB  of  ths  biqht  bxtsoultiak  (tbibd  VAxr), 

At  ClAricIe ;  B.  Siemo-maAtoid  ;  €,  TrapeziuB  ;  D,  Omo-hyoid ;  M, 
Anleiior  icaleDo  ;  r,  Cerviciil  fftscui ;  a,  Subcl&vum  artery  I  K 
SiibeUTi»n  vein ;  e,  Bxt.  jugnlAr  vein ;  dt  Tramveroe  oemoal 
utery  ;  1^  Brachial  plexua. 


mot  by  means  of  tearing  and  rending  with  the  fingers  and 
blunt  instruments. 

One  author  advises  that  no  further  use  should  be  made  of 
the  knife  when  once  the  deep  fascia  has  been  divided  The 
pest  of  the  operation  may  be  accomplished,  he  affirms,  by 
tearing.  This  procedure  is  imcouth,  unsui^cal,  and  bar- 
barous. It  encourages  the  rending  of  the  many  veins  in 
the  vicinity,  the  displacement  of  the  tissues,  and  the  rupture 
of  the  pleura.  With  reference  to  this  plan  of  operating  by 
tearing,  however,  the  author  m  question  consoles  the  reader 
by  the  observation  that  "  herein  lies  the  difference  in  my 
teaching  from  that  of  other  operators." 

In  order  to  obtain  sutficient  room,  portions  of  the  trapezius 
or  of  the  stemo-mastoid  may  have  to  be  cut 

The  transverse  cervical  or  suprascapular  arteries  may  be  in 
the  way.    They  should  be  drawn  aside,  but  in  no  cum  divided, 
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as  they  play  a  most  important  part  in  the  collateral  eireulatio». 
These  arteries  have  been  injured  during  the  operation,  as  hav6 
also  been  the  external  jugular  vein  and  the  phrenic  nerve. 

If  the  neck  be  short  and  the  patient  stout,  the  difficulties 
of  the  operation  are  much  increased.  Great  ditiicidty  vnH 
also  be  experienced  when  the  veins  have  a  plexiform  arrange- 
inent  or  are  engorged,  and  when  the  tissues  are  found  to  be 
cedematous  and  matted  together, 

Tlie  pleura  has  been  several  times  wounded  in  passing  the 
needle,  and  in  many  of  the  fatal  eases  where  this  accident  is 
not  noted  the  patient  succumbed  to  iutra-thoracic  inflamma- 
tion. Both  Liston  and  Green  passed  the  ligature  around  the 
last  cord  of  the  brachial  plexus  by  accident  South  has  seen 
the  posterior  scapular  artery  picked  up  and  mistaken  for  the 
sub*:rlavian 

In  very  few  instances  does  the  subclavian  vein  appear  to 
have  been  Abounded 

Difficulties  may  be  caused  by  the  presence  of  a  cervical 
rib  or  by  an  abnormality  in  the  arteiy. 


1 


} 


with 


with 


Bfhw. 
Acroniio-thoracic  tmd 
StibociiptiLtr, 

Thoracic  and  Scnpalur 
bmoches  of  Axillary. 


Collateral  Circulation  after  Ligatmre  of  the  Third  Part 
of  the  Subclavian  Artery, 

SuprascapiiUr 
PosU^rior  iscMpular 
Intern; J  Mammary 
Aortic  InU'rcoitiib 
Superior  Inttrcostals 

Varieties  of  the  SubclaviaE  Artery : — 

L  Variationii  In  the  origin  of  the  subela\ian  have  little 
eftfect  upon  the  third  part  of  the  artery 

2.  A  cervical  rib  may  exist,  and  the  artery  be  carried 
upon  it,  or  upon  the  fibrous  cord  in  which  such 
ribs  often  terminate  anteriorly, 

8.  The  artery  may  reacli  as  high  as  one  inch  or  even 
(especially  on  the  right  side)  one  inch  and  a  half 
above  the  clavicle,  or  may  be  so  low  as  to  be  en- 
tirely under  cover  of  the  claviela 

4  The  artery  may  perforate  the  anterior  scalene 
muscle,  and  in  rarer  cases  may  be  in  front  of  it 
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The  posterior  scapular  artery,  and  more  lafcly  the 
suprascapular,  may  arise  from  the  third  p»rt  o^  the 
artery. 

THE  INNOMINATE   ARTERY. 

Anatomy. — This  vessel  has  a  diameter  of  about  14  m.m., 

iength  of  from  one  to  two  inches,  and   is  roughly  repre- 

Ijy  a  line  drawn  from  the  centre  of  the  maoubrium  to 

r  BlBmo-clavicular  joint     "  The  place  of  bifurcation  would, 

most  cases,  be  reached  by  a  probe  passed  backwards  through 

ic  interval  between  the  sternal  anil  clavicular  portions  of  the 

Brno-mastoid  nniscle "  ((juain).     The   artery  may  divide  at 

^a  point  considerably  below  the  clavicle,  and,  less  frec|o*3ntly, 

at   a   point  above  it      The  vesse!  may  in   some   uncobuoon 

instances  give  off  the  thyroidea  ima,  or  even   the  inUmal 

mammar}"  or  bronchial  arteries. 

The  innominate  is  separated  from   the  sternum  by  the 

Itemo-hyoid  and  sterno-thyroid  muscles,  the  remains  of  the 

Ithymus  gland,  and,  near  its  root,  by  the  left  innominate  v^jin. 

It  is  in  close  connection  with  the  trachea,  and  in  still  /aore 

intimate  relation  with  the  pleuni.     On  the  right  side  arr^  the 

^^ right  innominate  vein  and  the  vagus  nerve;  on  the  left  aiv»  the 

^^inferior  thjToid  veins  and  the  left  carotid  artery. 

^        Indications. — This  vessel  has  been  secured  for  the  relief  of 

^^ carotid  and  subclavian  aneurysms.     The  results,  however,  of 

^Bthe  operation  have  been  snch  that  it  is  questioned  whether  it 

^Bis  t«o  be  considered  as  a  justifiable  surgical  procedure, 

^"        So  far  as  present  experience  extends  as  to  the  circumstances 

which  influence  the  success  of  the  ligature  of  large  arteries,  it 

^^wouhl  appear  that  ligature  of  the  mnominate  carries  with  it 

^Ba  better  prospect  of  success — other  things  being  equal — than 

Hdoes  ligature  of  the  first  part  of  the  subclavian.     It  is  true 

that  the  innominate  is  deeply  and  inconveniently  placed;  it  is 

true  that  the  operation  is  exceedingly  difficult ;  it  is  true  that 

the  vessel  is  nearer  to  the  heart ;  but,  on  the  other  hand,  the 

trunk  gives  ofl*  normally  no  branches,  there  is  room  for  the 

^plication  of  the  ligature,  and  the  vessel  is  not  in  so  intimate 

elation  with  such  nerves  as  the  vagus,  the  sympathetic,  the 

Fphrenic,  and  the  recurrent  laryngeal,  aa  is  the  first  part  of  the 

ibclavian. 


OPERATIYE    SUEGERY, 


1  the 


It  would  appear  (Aslihurst)  that  this  hgature  has 
carried  out  at  least  twenty-four  times :  but  only  two  pa 
haye  survived  the  operation.  One  of  these  eases  was  under 
the  care  of  Dr.  Smyth,  of  New  Orleans  (SyJ.  Soe,  Biev,  Kdros., 
18C5-6,  page  340).  The  patient,  after  exhibiting  sjinptonis  of 
secondary  hiemorrhage,  recovered  and  lived  ten  years.  In  the 
second  eime  the  operation  was  performed  by  Mr.  lUik^hell 
Banks  (Jacobson  s  *'  Operations  of  Surgery/'  page  529),  and  the 
patient  lived  tifteen  weeks. 

In  all  the  fatal  cases  death  has  followed  from  secon* 
huemorrhage.  Some  patients  have  surv^ived  the  operadoD 
many  days.  Thus  Thom]>son  s  patient  lived  forty-two  days, 
and  Graefe^s  sixty-seven  days.  Both  ultimately  succumbed 
to  secondary  beemorrhage. 

Several  of  the  operations  included  in  the  list  have  been 
performed  within  c[0!te  recent  times,  and  under  the  racist 
approved  antiseptic  [uinciples,  but  the  results  have  not  been 
substantially  modilied. 

The  great  danger  is  from  secondary  hiemorrhage,  which 
takes  place  apparently  always  from  the  vessel  on  the  distal 
side  of  the  ligature.  Other  complications  have  appeared,  such 
as  suppurative  cellulitis,  pericarditis,  cerebral  embolism,  lung 
troubles,  ^c. 

The  first  operation  was  performed  by  I^r.  Mott,  of  Kev 
York,  in  1818,  for  subclavian  aneurysm.  The  patient  died 
on  the  26th  day  of  secondary  htemorrhi^e  {Med.  and  Surg, 
Register  of  New  York,  1818,  page  8).  An  excellent  summarjr 
of  the  chief  cases  is  given  by  Mr.  W*  O*  Spencer  in  a  paper 
published  in  The  British  Medical  Joufmal,  Jidy  13th,  1889. 

OperatioE. — The  position  of  the  patient  and  of  the  ^irgeon 
is  the  same  as  in  the  previous  operation.  A  good  light  is  re- 
quired, and  means  should  be  at  hand  for  illuminating  the 
depths  of  the  wound.  Several  aneurysm  needles  of  different 
patterns,  and  presenting  several  varieties  of  curve,  shoidd  be 
provided. 

The  operation  here  described  is  identical  in  all  essendiJ 
particulars  with  the  original  procedure  of  Mott 

An  incision  is  made  along  the  upper  border  of  the  mnef 
third  of  the  clavicle,  and  a  second  cut  follows  the  anterior 
edge  of  the  stemo-mastoid  muscla     Each  incision  is  at  least 


If?e  inches  in  length,  and  they  join  one  another  at  an  acute 

The  skin  and  supertieial  stnuHiires  having  been  divided,  the 
flap  marked  out  is  diss^^cted  «p. 

The  i^^temo-liyoid  ancl  sterno- thyroid  muscles  are  now 
dividi^d  cknjo  U>  the  sterauiii,  together  with  so  much  of  the 

rmo-mastoid  as  is  exposed  in  the  wound. 
Care  must  be  taken  of  the  anterior  jugular  vein,  which 
pai^*s  behind  the  last-named  musele  near  its  origin.  The 
vein  is  inconstant  in  siase.  and  should  be  divided  between  two 
ligaturea  The  deep  cen'ieal  faseia  is  exprised  and  divided  in 
the  linoi?  of  the  superficial  w"oun<l  Tlte  operator  now^  seeks 
lor  the  common  carotid  artery,  and  having  opened  the  sheath 
n  that  vess«?l  as  low  down  as  possible,  lie  fullows  it  until  be  is 
Hm^  the  bifurcation  of  the  muuniiiiate. 

I!  ^i»it  j^  jg  now/'  wTites  Mr.  Jacolison,  *'  that  the  reul  difficulties 
will  be  met  witli.  (1.)  Owing  to  engoi^ement  of  tlie  venous 
drculfttion,  increased  by  the  auiesthetie,  the  internal  juguh^ 
and  innominate  vein  may  be  so  much  enlarged  as  to  protrude 
through  the  wound.  (2,)  An  aneurysm  may  have  reaclied 
under  the  artery  and  flattened  it  out.  so  jis  to  make  it  diliirult 
of  rotxjgnition.  The  cellular  tissue  around  the  vessel  and  be- 
Iveen  it  and  the  sternum  may  be  so  matted  with  adhesious 
as  to  make  it  difBcult  to  ck-Hne  the  iu-tery  and  its  important 
relations  on  the  right  side^ — viz.»  vagus,  pleura,  and  right 
innominate  vein.  (:i)  The  artery  itself  may  be  enormously 
dis<'2i&ed  and  expanded  In  tracing  down  the  innominate^ 
iu»cdt^  the  surgeon  must  keep  his  steel  director  most  carefully 
on  the  front  of  the  arterj\  In  following  the  vessel  down  behind 
th«*  st**mum  in  order  to  timl  a  sire  for  his  ligature,  he  will  lie 
aided  by  slightly  flexing  the  head  and  by  a  laryngeal  miiTor, 
The  cleaning  the  artery  must  be  done  with  the  utmost  caution. 
te?^  on  the  outer  side,  owing  to  the  important  structures 

Ij...^  -  p?;  of  these  the  innominate  vein  and  the  vagus  may 
be  drawn  outride,  but  it  is  only  by  keejjing  the  dii'eetor  or 
line<l]e-|»<nnt  very  rlose  to  the  artery  here  that  injury  to  the 
can  Lh?  avoidefl" 
The  needle  should  be  passed  from  without  in,  and  a  littlo 
below  upwards,  so  as   to  avoid   the  pleura  as   far  as 
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In  order  to  avoid  the  chief  danger  of  the  operation — 
secondary  ha^morrliat^^e  from  the  distal  side  of  the  hgature^ — 
the  common  carotid  and  the  vertebral  should  be  ligatured  at 
the  same  time.  The  [>rocednre  involves^  therefore,  the 
securing  of  throe  arteries. 

No  drainage-tube  should  be  used,  and  every  possible 
means  should  he  taken  to  bring  about  a  primary  healing  of 
the  wound. 

Comment — Much  has  been  said  upon  the  subject  of  the 
best  ligature  to  use  in  this  operation  In  the  two  successful 
eas^  silk  and  tendon  were  respectively  employed.  So  far  as 
it  is  i^ossible  to  form  an  opinion,  the  precise  nature  of  the 
ligature  would  appear  to  be  a  matter  of  no  very  great  import- 
ance. No  substantial  objection  has  been  urged  against  well- 
prej^ared,  carefully  selected,  ehromicised  catgut  The  tendon 
ligature  has  much  to  recoiurnend  it 

Flat  ligatures  can  hardly  be  said  to  have  established  un- 
doubted claims  of  superiority.  The  flat  Ugature  is  clumsy, 
and  is  not  readily  passed  aroimd  the  arterj\  The  knot  formed 
is  very  bulky.  If  tightly  a]i{>licd,  the  whole  of  the  ligature 
does  not  lie  flat  upon  the  urt^^ry,  but  near  the  knot  it  will  \m 
usually  found  to  be  cuttijig  into  the  vessel  with  its  edge.  It 
i.-an  only  be  said  of  these  hgatures  that  they  are  flat  before 
application.  It  has  not  been  shown  that  they  are  free  from 
the  objection  of  beeouimg  loosened  on  account  of  the  knot 
becoming  soft  or  untied. 

In  Mr.  May's  case  of  hgature  of  tlio  innominate,  the  flat 
ligature  passed  around  the  vessel  snapped  in  the  tying,  and 
this  very  scrir^us  accident  was  repeated  twice.  He  substituted 
for  the  flat  ligature  a  cord  made  of  five  or  six  medium-sized 
threads  of  catgut.  The  knot  was  very  large,  and  he  thinks 
that  the  pressure  of  it  upon  the  vessel  was  the  cause  of  the 
secondary  hiemoiTliage  of  which  the  patient  died.  Mr.  Holmes 
is  disposed  to  regard  the  flat  hgature  favourably. 

In  Mr.  Thompson's  case  of  ligature  of  the  innominate,  the 
patient  hved  six  weeks.  An  ox-aortu  ligature  was  used.  The 
vessel  was  found  to  be  obhterated,  and  the  ligature  had  en- 
tirely  disappeared. 

Collateral  Circiilation  after  Ligature  of  the  Innommate 
Artery  (as  given  by  Maci  ormaf-). 
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C0rdia0  tide, 
I  Fix«t  aortic  int^jrcoAtal 
^  Upper  «ortio  interoostals 

niTOoic 


BittaS  Mtde. 

with    Superior  int^rcoiital  of  aubclttviaD. 
^.,   f  Thonido  l)niiicht}*i  of  axillarj',   and 

t      intorcostalB  of  inti;rojJ  maoiiTiaiy^ 
JFVwaJI.  /  in.—:-  with  ^  ^f^**culo-plxroaic  of    internal  mftm- 

J      mary. 

f  DeM  epiim-tiio  with  !  ^"P^""'  epigajtric  of  internal  mam- 

I  '^    '^  **  (       niary. 

z'  Fr«e  commimiciition  ol  rertebmLs  and  intettial  carotids  of  opposite  sides 
<  iikfltde  tbe  sktiU.  Comniuniration  of  bmnchos  of  opposite  eitteni/it 
(     carotids  in  middle  line  of  the  face  and  nock. 
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THE   VERTEBRAL   ARTERY  (IIL). 

Anatomy. — The  vertebral  artery  is  the  size  of  the  ulnar, 
and  arises  about  one-third  of  an  ineii  to  the  inner  side  of  the 
anterior     sealene 

muscle  firom  the  JB^Iil         X 

tippcT  and  back 
part  of  the  tirst 
part  of  the  sub- 
clavian arterj'. 

The  vessel 
passes  upwards, 
iod  a  little  back- 
wards and  out- 
wards, and  ejiters 
the  foramen  in  the 
transverse  process 
of  the  sixth  cervi- 
cal vertebra  It 
runs  in  the  gap 
between  the  an- 
terior scalene 
mitscle  and  the 
loDgus  colli  The 
iDtemal  jugular 
vein  and  the  ver- 
lebrml  vein  lie  m 


M 
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FSg,  SS.—AirATOinr  of  the  tertebr&l  Asm  jnwemioh 
THTBom  ABTKBiKtt.    {MwH^M frmn  Omllr^*  Atlm.) 

A,  Thyroid  glat d  j  n,  Tnuhea  ;  c.  Clavicle  ;  D*  Sterno- 
thyroid ;  s,  ScHleiiUJi  nieiliuft ;  1%  Longtui  colli,  with 
•yin^mthetic  nerve  upon  it  ;  G,  Scaloous  auticua  (out) : 
H»  ijuWlavimi ;  j,  Imitsverse  proee**  of  litl>  cur\i(^ 
vertebra ;  J,  Brachial  plexua  ;  a.  Left  inuoiuitiAte  vela 
receiving  internal  jugular ;  h^  £xt.  juguliir  vein  enter- 
iog  aubolavian  vein ;  c.  Common  carotid  «rt«ry,  with 
vugiit  nerve  to  ita  inuer  aide  ;  (i,  Subchivian  artery 
cnwaed  by  nerve  to  Aubclavius  i.  Vertebral  artery 
And  ?«iii ;  /,  Inferior  thyroid  artery. 


front  of  it    The 
inferior  th3rroid  artery  crosses  it  anteriorly,  as  does  also  the 
.thoracic  duct  upon  the  left  side  (Fig,  38). 
a  2 
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The  ATssel  lies  upon  the  transverse  process  of  the  seventh 
cervical  vertebra,  and  the  cord  of  the  sympathetic  descends 
behind  it.  The  vertebral  is  aecompanied  by  a  plexus  froui  the 
inferior  cervical  ganglitm. 

The  accessible  part  of  the  artery  measures  about  one  inch 
and  a  quarter 

Indications*— The  vertebral  has  been  ligatured  in 
cases  of  injury,  and  also  in  a  few  instances  of  traumatic 
aneorj^siu. 

It  has  been  ligatured — with  other  arteries- — in  the  treat- 
ment  of  aortic  and  innominate  aneurysms  by  the  distal 
method,  and  has  been  secured  as  a  precaution  after  Ugature 
of  the  innominate.  At  one  time  ligature  of  this  vessel  was 
practised  as  a  means  of  treating  epilepsy ;  the  operation  was, 
however,  soon  abandoned  as  useless.  It  was  carried  out  in 
thirty-six  cases  of  ejiilepsy  by  Alexander,  of  Liverpool;  out  of 
this  number  three  patients  died. 

The  vessel  was  first  hgatured  by  Smyth,  of  New  Orleans, 
in  LS(i4., 

Operation,— The  position  of  the  patient  and  of  the  sui-geon 
is  the  same  as  in  the  o|>eration  upon  the  third  part  of  the 
snbela\dan  (page  l:if*). 

A  good  light  is  needed  on  account  of  the  great  dei>ih 
of  the  woimd. 

An  incision,  three  inches  in  length,  is  commenced  at  the 
clavicle,  and  is  earned  upwards  along  the  outer  or  posterior 
edge  of  the  stemo-niastoid  muacde.  The  skin  and  superlicial 
tissues  are  divided,  and  especial  care  is  taken  to  avoid  wound- 
ing the  external  jugular  vein.  The  deep  fascia  having  been 
severed,  the  sterno-mastoid  is  exposed,  and  with  the  jugidar 
vein  is  drawn  inwards. 

It  will  probal>ly  be  necessary  to  divide  some  part  of 
the  clavicular  attachment  of  the  stemo-mastoid  close  to  the 
bone.  The  operator  now  defines  the  scalenus  anticus,  and 
makes  evident  the  interval  between  that  muscle  and  the  longus 
colE  With  the  finger  he  should  make  out  the  position  of 
the  common  carotid  artery  and  internal  jugular  vein,  and 
define  the  transverse  processes  of  the  sevt-nth  and  sixth 
cervical  vertebrae.  The  process  of  the  latter  vertebra  forms  a 
good  guide,  and  below  it  the  pulse  of  the  artery  should  be 
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felt     The  TariouB  structures  encountered  must  he  carefully 
displaced  tri  ont^  or  other  side. 

The  vcrt*:bnd  veiu  lies  in  front  of  the  artery,  and  shoidd 
be  [rushed  aside.  Care  must  be  taken  not  to  damage  the 
inferinr  thjToid  vessels,  the  pleura,  or,  on  the  left  side,  the 
thoracic  duct  The  phrenic  nerve  n</ed  not  be  exposed. 
Tlie  needle  is  passed  from  mthout  inwards. 

With  regard  t-o  certain  piqnl  phenomena  attending  the 
operation.  Sir  W.  Mac(  orniac  thim  ^^Tite8:  'immediate  eon- 
traction  of  the  corresponding  pupil,  due  to  interference  with 
the  dilating  rthres  of  the  cervical  sympathetic,  is  of  very  con- 
stant occurrence,  and  may  be  rcgartled  as  a  ]>retty  certain  in* 
dication  that  the  vessel  has  been  secured.  Two  small  nerves 
from  the  inferior  eervic^il  ganghon,  at  first  a  httle  separated 
firom  the  artery,  are  afterwards  very  tdosely  ai>}jlii^l  to  it. 
WTien  these  are  included  in  the  loop  of  the  ligature,  the  con- 
Iraetion  of  the  pupil  will  eontinne  fcir  a  considerable  time.  A 
leinporary  contraction  will  oceur  when  the  nerves  are  excluded, 
I  because  of  the  almost  unavoidable  irritation  to  which  they 
jected  during  the  steps  of  the  operation" 
iin^^n*.— The  hgature  of  this  arterj^  is  a  matter  of  no 
little  difficulty.  The  greatest  care  must  be  takim  to  avoid 
injury  to  the  various  important  structures  which  He  adjacent 
to  the  vessel  Both  the  inferior  thvToid  and  the  ascending 
cennral  arteries  have  been  mistaken  for  the  vertebral. 

THE   INFERIOR  THYROID   i\ini%RY   (iV.). 


Anatomy. — This  vessel  arises  from  the  thyroid  axis  at  the 

inner    margin    of    the   anterior   scalene   njuseli\      It   passes 

upwards  in   front   of   the  vertebral  artery  and  longtis  colli 

muscles,  and  then  bending  inwards  and  a  little  tlownwarda* 

^  pftssi*8  behind  the  common  carotid,  the  inttTna!  jugidar  vein, 

■  the  vagus,  and  the  sj^mpathetic  (Fig.  8H),     The  midcUe  cervical 

^uGUiglion  restJi  upon  it     The  ascenthng  cervical  braneli  arises 

mPbn  the  vu.^J  just  as  it  is  about  Ui  {»iss  behind  the  carotid. 

The  Ugature  is  applied  to  the  arterj-  on  the  distal  side  of  this 

bnmch. 

The  recurrent  larj*ngeal  nerve  is  in  close  relation  to  the 
iitetj  at  its  tannination,  and  is  nearly  parallel  to  it  at  its 
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commencement  The  tiioratic  duct  ptisses  in  front  of  the 
root  of  the  left  artery. 

The  inferior  thyroid  may  arise  direct  from  the  subcla^^ian, 
or  have  origin  froui  the  eonunon  carotid  or  vertebraL  It  may 
be  double,  or  entirely  abs«/nt. 

The  size,  course,  and  situation  of  the  vessel  vary  very 
greatly  in  cjxses  of  bronehof-ele. 

Indications. — The  vessel  is  secured  as  a  prehminary 
measure  in  removing  the  thyroid  body,  and  in  cases  of  injur}^ 
It  has  been  ligaturerl  also,  togetlier  with  the  superior  thyroid, 
for  the  purpos**  of  aiTesliuLf  tlie  growth,  or  of  diminishing  the 
size,  of  a  bronchoeele.  The  very  free  anastomoses  between 
the  th}Toid  vessels,  and  the  dangers  of  the  procedure,  have 
rendered  this  measure  very  unsatisfactory.  (See  article  by 
Wolfler,  Wieii.  Med.  Woeh,,  1886,  and  simunary  of  thirty- 
one  cases.) 

Operation.^ An  incision,  three  inches  in  length,  is  made 
along  the  inner  edge  of  the  lower  part  of  the  stemo-mastoid 
nmscle,  just  as  in  hgature  of  the  common  carotid  low  flowa 
The  wound  reaches  to  the  clavicle.  The  stt^mo-mastoid  is 
exposed  and  drawn  outwards,  the  carotid  artery  and  its  vein 
are  readied  and  arc  draw^i  (*arefiilly  nuhvaixis.  The  surgeon 
now  seeks  for  the  transverse  prorcss  of  the  sixth  cervical 
vertebra,  imd  a  little  h(4ow  that  the  artery  may  be  disc^overed, 
piissing  inwards  from  Unbind  the  carotid  (Fig.  38).  It  is  liga- 
tured close  to  the  carotid,  and  in  this  way  the  immediate 
neighbourhood  of  the  recurrent  laryugeal  nerve  is  avoided 


THE  COMMON  CAROTID  ARTERY  (l). 

Anatomy, — The  right  common  carotid  comuiences  at  the 
level  of  the  storno-clavicular  articulation,  and  the  cervical 
part  of  the  left  may  be  considered  to  commence  at  the  same 
point.  The  %a*ssel  bifurcates  opposite  to  the  upper  margin  of 
the  thyroid  cartilage,  on  a  level  with  the  third  cervical 
vertebra.  The  omo-hyoid  crosses  the  carotid  opposite  to  the 
lower  margin  oi  the  cricoid  cartilage,  on  a  level  mih  the  sixth 
cervical  vertebra. 

The  vessel  below  ike  omo-hyoid  is  deeply  placed,  being 
covcr^'d  ill  front  by  the  skin,  platysnia,  fascia,  stemo-mastoid, 
stemo-hyoid,  and  stemo-thyroid  musclea     This  part  of  the 
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may  also  be  overlapped  by  the   thyroid  body.     The 


lor 


jugul 


iar  vein 


pa&s( 


L's  in  front  of  it,  and  the  inferior 


thyroid  artery  and  recurrent  htryngeal  nerve  behind  it. 

The  vessel  ahove  tke  oma-ffyoid  is  snpertieial,  being  eovered 
<M:ily  by  the  akin,  platysma,  and  cervical  fascia,  and  overlapped 
by  the  inner  margin  of  the  stemo-inastoid  muscle.  This  part 
of  the  arterj"  is  crossed  by  the  sterno-iaastoid  branch  of  the 
superior  thjToid  artery,  and  by  the  superior  thyroid  veiru  The 
middle  thyroid  vein  wiW  usually  cross  the  carotid  with  tho 
omo-hyoid  muscle.  The  superior  thyroid  vein  is  i»ften  double, 
and  may,  in  some  cases,  form  a  species  of  plexus  in  front  of 
the  cim>titL 

Along  the  inner  border  of  the  sterno-miistoid,  below  the 
fayoid  bone,  a  vein  generally  nms  which  serves  to  connect  the 
hkcisd  vein  with  the  anterior  jugular. 

Behind  the  common  carotid,  in  its  entire  course,  are  the  , 
oerrical  vertebrce.  the  longus  coEi  muscle,  and  the  syuipathetic 
nerra     Above  the  level  of  the  cricoid  cartilus^c,  the  rectus 
capitis  auticus  major  muscle  is  also  posterior  to  the  arier}\ 

The  carotid  sheath  is  derived  from  the  cervical  fascia,  and 

[is  very  substantiaL     It  encloses  the  arterj^,  the  internal  jugular 

ad  the  vagus  nerve.     Each  of  the  three  has  its  ov^n 

.  investment     The  nerve  is  posterior  to  both  tlie  artery 

And    the    vein,  and    its  canal    lies  in    the  septum    which 

M^Murates  these  two  vessela     The  vein  is  to  the  outer  si<le  of 

the  artery — on  the  right  side  the  two  become  a  little  separated 

[  at  the  root  of  the  neck,  while  on  the  left  side  the  vein  over- 

tlaps  the  arterj^  sUghtly  in  that  position.     The  right  jngiilar 

I  vein  is  larger  than  the  left,  and  the  combined  sectiimal  areas 

of  the  two  jugular  veins  are  to  those  of  the  carotids  as  twenty 

^lo  deven     The  descendens  noni  nerve  descends  along  the 

'fir^nt  of  the  carotid  sheath,  inclining  gradually  from  the  outer 

j  to  the  inner  side.     The  nerve  frequently  runs  within  the  sheath. 

The  sympathetic  nerve  is  close  to  the  carotid  sheath  behind. 

Line  of  the  Artery. — The  course  of  the  common  carotid  is 
j  represented  by  a  line  drawn  from  the  sterno-clavicular  articu- 
lation to  a  point  midway  between  the  angle  of  the  jaw  and 
I  the  tip  of  the  mastoid  process. 

A   valuable  guide  to  the  artery,  at  about  the  point  of 
of  the  omo-hyoid  muscle,  is  afforded  by  Chassaignac*» 
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'*  carotid  tuborclo/'  This  is  tho  costal  process  of  the  sixth 
cervical  vertebru,  and  the  ftrterj  lies  directly  over  it.  It  is  to 
be  fi  Jimd  about  two  and  a  half  inches  above  the  clavicle. 

Indications, — The  cninmon  carotid  1ms  been  tied  for  luany 
diiiiTviit  comlitioiis.  It  has  been  lii^^utiired  on  aceoimt  of 
wound,  on  account  of  haiinoiTliB^^e  arising  from  definite 
branches  of  the  external  carotid  (f^.g.,  the  su]m  ri€>r  thyroid, 
lingual,  temporal),  and  on  account  of  bleeding  generally  ft'om 
parts  on  the  distal  side  of  the  vessel  Thus  the  ciirotid  hi\B 
been  secured  in  cases  of  htenion^hage  from  the  orbit,  the 
middle  ear,  the  tongue,  the  mouth,  the  tonsil,  the  maxilUe, 
and  in  eases  of  cut  throat,  gunshot  wound,  and  the  hke. 

A  ligature  has  been  applior!  in  causes  of  aneurysm  of  the 
external  or  internal  carotid,  in  intracranial  aneurysm,  and  in 
examples  of  angeiomata  involving  the  branches  of  the  carotid. 
The  distal  ligatin-c  has  been  applied  to  the  vessel  in  some 
instances  of  aneurysm  of  the  aorta  or  innoniiQate  artery.  The 
common  trunk  has  been  seciu'ed  to  restrain  hiemorrhage,  and 
to  limit  growth  in  the  case  of  certain  malignant  tumours,  and 
to  check  bleeding  during  the  removal  of  such  growths.  The 
ligature  of  the  carotid  as  a  means  of  treating  epilepsy  has  been 
abandoned  as  useless, 

I  have  atlvocated  the  application  nf  a  temporary  Ugature 
or  loop  to  the  common  carotid  in  instances  where  a  per- 
manent occlusion  of  the  artery  is  not  essential  {Laiicet, 
January,  1SN8), 

Tlie  common  carotid  appears  to  have  been  tirst  secured 
for  haejuorrhage  by  Abernetliy,  in  1798  ("  Surgical  Works/' 
vol  ii,).  The  ]>atient  died.  Th<'  ligature  was  successtuUy 
appUed  (for  haemorrhage)  in  1803  by  Fleming  {MecL-Vhir, 
Journal,  vol  iii,).  Astley  Cooper  was*  the  first  surgeon  to 
employ  ligature  of  the  common  carotid  as  a  moans  of  treating 
aneurysm.  His  first  operation  was  performed  in  1805,  and 
ended  fatally  (Med^-Vkir.  Tiuns.,  vol  i).  His  second  case 
(1808)  recovered. 

The  common  carotid  may  be  secured  at  any  part  of  its 
course  in  the  neck  The  operations  resolve  themselves,  how- 
ever, into  ligature  above  the  omo-hyoid  muscle  and  Ugature 
below  it.  The  former  situation  is  in  every  respect  to  be  pre- 
ferred    Below  the  muscle  the  vessel  is  deeply  placed,  and 
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more  complicated  rolations  to  struct uros  of  importance, 
farabeuf  has  well  said  that  "  below  the  omo-hyoid  muscle 
le  deaths  are  more  numerous  than  the  recoveries ;  above,  the 
coverics  preponderate  over  thv  deaths/' 
Position. — ^The  patient  hes  upon  the  back,  close  to  tbe 
edge  of  the  table,  with  the  shoulders  raiserl  and  the  hand  of 
Ibe  aflfei'teil  side  placed  behind  the  hack.  The  cliin  should  be 
df»wQ  up  and  the  head  turned  a  httle  to  the  opiiosite  side. 
The  surgeon  stands  upon  the  side  exposed  for  operation. 

Ligature  at  the  Place  of  Election  (ahove  the  Omo- 
foid  Muscle). — Operation,— The  position  of  the  cricoid  carti- 
having  been  defined,  and 
situation  of  the  supcrtieial 
sins  maxJe  evident,  an  incision, 
[>ut  three  inches  in  length, 
aiade  in  the  line  of  the  ar- 
and  is  so  placed  that  its 
itre  is  on  a  level  with   the 
cricoid  cartilage  (Fig  39). 

The  skin  and  platysma  hav- 
ing been  incised  (together  with 
bmnche^  of  the  sufxTfioial  cer- 
vical nerve),  the  surgeon  ilivides 
deep  fascia  along  the  ante- 
■border  of  the  stemo-nia-stnid 
sela  Along  this  bt>rder  a 
iimicating  vein  between 
facial  and  the  anterior 
jugiilar  may  be  met  with.  The 
edge  of  the  muscle  is  detined, 
tad  is  followed  until  the  omo- 
hjmd  muscle  is  made  out. 
The  superior  border  of  this 
Mucture  must  then  be  well  ex- 
posed, and  the  angle  at  which  the  two  muscles  meet  be  clearly 
deiiKMi^trated.  The  stemo-mastoid  may  be  drawn  a  little 
ouiwmrds.  and  the  orao-hyoid  downwards. 

The  pulsations  of  the  arterj'  should  now  be  sought  for,  and 
can  usually  be  easily  detected,  as  it  crosses  the  con- 
"  carotid  tubercle." 


:-     D 


Fig.  39.  —  LIOATl  HK  OF  Itir.  UICJHT  OOM- 
Mn"*  CARtHtL*  ABOVE  THK  OMO- 
HYOIT). 

A,  PlBtysma  \  a,  Cemcal  favcia  ;  c, 
Bterno-mAtttoid  ;  D,  Onitj-hyoifl ;  a, 
Cuf union  carotid  ;  b,  Stertio-tnivHtoid 
artery ;  c,  Sup.  thyroid  vein ;  d, 
Iiit^mikl  }jgalar  vein. 


OPERATIVE    SURGERY. 

The  artery  is  very  mobile,  and  slips  readily  to  and  firo 
under  the  ringer.  If  the  pulse  be  feeble  it  may  present  the 
physical  c?haracters  of  a  flat  cord. 

In  »:'X]>usii)g  the  sheath  of  the  arter}%  care  must  be  taken 
to  avoid  tin*  sterno-mastoid  vessel  and  the  superior  or  middle 
tbjToid  veins. 

The  sheath  should  be  ojxmed  upon  the  inner  side,  and 
precaution  taken  not  to  damage  the  descendens  nooi  nerva 
Holding  the  sheath  by  the  inner  lip  of  the  wound  which  has 
been  made  in  it,  the  surgeon,  with  an  unthreaded  aneurysm 
needle,  should  clear  the  artery  upon  its  iimer  side.  Holding, 
then,  the  outer  lip  of  the  sheath  in  the  forceps,  the  outer  side 
of  the  vessel  can  be  cleared.  By  shifting  the  forceps  as 
required,  the  whole  circumference  of  the  artery  can  be 
separated  from  its  sheath.  This  process  must  be  carried. 
out  with  great  care  and  with  thoroughness. 

The  needle  is  passed  from  without  inwards,  is  then 
threaded  and  ^vitlulrawn,  bringing  the  ligature  with  it 

Commettf>~ln  uneomplieated  cases  the  operation  is  very 
simple.  If  the  tissues  are  matted  together,  or  are  encroaehed 
upon  by  pus  or  blood,  or  are  displaced  by  a  timiour  or  growth, 
the  procedure  may  be  attended  ^\dth  no  little  dilhculty  and 
risk. 

If  tlie  head  be  turned  too  much  to  the  opposite  side, 
the  sterno-Difistoid  is  carried  unduly  far  over  the  artery,  and 
the  border  of  the  muscle  may  be  missed. 

The  operation  may  be  much  complicated  by  the  presence 
of  large  or  distended  veins.  The  internal  jugidar  vein  is  of 
conBiderable  size,  is  very  thin,  and  is  readily  wounded.  Its 
proportions  tire  mfluenced  by  the  respiratory  movements,  and, 
when  the  breathing  is  embarrassed,  it  becomes  at  one  time 
enormously  swollen,  and  at  another  moment  flat  and  com- 
paratively small 

The  neetUe  must  be  passed  with  great  care  The  artery 
has  been  transfixed  by  a  needle  which  has  been  very  roughly 
used*  Thf^  descendena  noni,  the  pneurao-gastric,  and  even  the 
sjTnpatlu'iic  cord,  have  been  aecident4illy  included  in  the 
ligature. 

2.  Li^r^ture  below  the  Omohyoid  Muscle, 

Opemtion, — The  position  of  the  patient  is  the  same  as  in 


LIGATUEE   OF   COMMON   CAROTID    ARTERY. 


155 


the  previous  operatioru  The  incisioo  is  three  inches  in  length, 
is  in  the  line  of  the  artery,  and  is  so  disposed  as  to  commence 
n  little  below  the  level  of  the  f-ricoid  cartilage,  and  end  a  little 
above  the  steraO'Claviculur  joint  It  follows  the  inner  border 
of  the  stemo-mastoid  muscle.  Care  must  be  taken  to  avoid 
the  eommimicating  vein  from  the  facial,  already  deseribrd, 
and  also  the  anterior  jugidar  vein. 

The  st^LTno-niastoid  is  exposed  and  dravsii  outwards.  The 
stemo-hyoid  and  stemo-thjToid  muscles  arc  likewise  made 
evident,  and  are  drawn  inwards.  The  omo-liyoid,  if  seen, 
is  relegated  to  the  upper  part  of  the  wound. 

It  may  be  necessary  to  divide  the  sternal  part  of  the 
stemo-mastoid,  and  the  whole  or  parts  of  the  stemo-hyoid 
and  stemu- thyroid  mus^des,  esjieeially  if  the  Ugature  has  to 
be  applied  as  low  down  as  possible.  Retractors  are  needed 
to  draw  the  muscles  aside,  and  a  good  light  is  css^/iitial. 

The  inferior  thjToid  veijis  may  prove  very  tronblesuma 

The  sheAth  is  ojiened  on  its  inner  side,  as  already  des<^ribed, 
And  the  needle  is  pussr^d  from  witlmut  inwards. 

Comraent —  The  observations  made  upon  tlw  pre\ious 
measure  apply  in  the  main  to  the  present  proceeding. 

The  dejvth  at  which  the  vessel  is  placed  nniders  the 
operation  ditheult  and  dangerous,  and  on  the  left  side  the 
^surgeons  movements  are  apt  to  be  compHcated  by  the 
j)osition  of  the  in terniil  jugular  vein. 

The  relations  of  the  inferior  tliyroid  artery,  and  of  the 
current  lai^iigeal  nerve,  must  be  borne  in  mind. 

Collateral  Circulation  after  Ligature  of  the  Common 
Carotid* 

Cardiac  ^tU.  J}utmi  Stii. 

Inferior  thyroid  with                Superior  Ibj^roid. 

Deep  cerrical  with                Occipital. 

Trans versalis  colli  with                 <^>Lciijitiii 
TTi©  CGinmuni cations  bi^twpen  the  two  Yertebml  aiteries  &nd  tha  bmnchoB  of 
i  two  external  cftrotid  art^rica. 

Tho  ooinmimi<^tiona  ctfcct^^l  hv  the  circle  of  Willis. 


Varieties  of  the  Common  Carotid  Artery, 

1.  \'ariations  in  the  origin  of  the  vessels  have  littta 
eflect  upon  their  course  in  the  neck. 


ISe  dPEEATIVE    SUEGEEY, 

2,  The  innomioate   may  bifurcate  higher  (as  a  mle. 

lower)  tlian  usual 
8.  The  artery  may  bifurcate  as  high  up  as  the  level 

of  the  hyoid  bone,  or  as  low  as  the  level  of  the 

middle  of    the   lar}Tix,  or  even    of    the  cricoid 

cartilage. 
4.  The  place  of  the  common  carotid  may  be  taken 

by  two  parallel  vessels — the  external  and  internal 

carotids, 
6.  Fi-oni   the  upjjor  part   of  the   arterj^   the   superior 

tliyruid,  or  ascending  pharjiigeal  artery,  may  arise. 
6.  The   vagus  nerve   has   descended  hi  front  of  the 

artery. 

THE  EXTERNAL  CAROTID  ABTERT  (IL). 

Anatomy. — This  artery  extends  from  the  level  of  the 
upper  border  of  the  thyroid  cartili^^e  to  tlie  level  of  the  neck 
of  the  inferior  maxiUa.  It  is  somewhat  tortuous,  but  when 
rendered  straight  measures  about  two  and  three-quarter 
inches.     It  dimudHhos  rapitlly  in  size  as  it  asi-ends. 

About  its  origin  it  is  covered  only  by  the  integuments,  the 
platysma.  anrl  the  cervical  fascia,  and  at  the  same  part  it 
is  overlapped  by  the  sterno-mastoid  muscle.  It  soon  becomes 
deeply  placed,  and  passes  beneath  the  digastric  and  stylo- 
hyoid  muscles,  and  ultimately  through  a  portion  of  the 
parotid  gland  In  its  upper  part,  it  is  separated  from  the 
internal  carotid  by  the  styloid  process,  the  stylo-pharjTjgeus 
muscle,  and  the  glosso-phur}iigeid  nerve. 

At  the  lower  edge  of  the  digastric  muscle  the  hypoglossal 
nerve  crosses  in  front  of  the  artery.  Below  this  nerve  the 
facial  and  hngiial  veins  cross  the  vessel  on  its  anterior  aspect 
Some  way  above  the  digastric  the  glosso-pharj^ogeal  nerve 
p;^ses  obliquely  behind  the  external  carotid.  The  infra- 
maxillary  branches  of  the  facial  nerve  are  superficial  to 
the  artery  above  the  digiistric.  The  superior  laryngeal  nerve 
is  placed  obhquely  behind  the  vessel  near  its  origiiL 

The  anterior  division  of  the  temporo-maxillar}^  veiu  may 
pass  with  the  artery  beneath  the  digastric  muscle,  ilore 
usually  it  lies  superficial  to  that  vessel 

The  superior  thyroid  arises  directly  from  the  arteiy  at  its 


Or«At     comu     ot 
hyoid  bone. 


Upper    miLrgin   of 
thyroid  cartilage. 


Fi^    Mk^KTtWXSIAL  OABOnD  ABTKHT,   ffATUBAL  BIZB.     (Modiji^  ffom  QMiH^) 

A,  8it#  of  lignture :  D,  Digiutrie  muide* 

Fig.  40  shows  the  artery  at  nhont  its  natural  size,  and 
re»  io  indicate  the  diinensinns  and  position  of  the  branches 
'  the  tnink»  the  intervak  which  separate  their  points  of  origin, 
ad  the  reJutions  of  one  brancli  to  another.  The  more  im- 
3rtaxit  landmarks  in  the  course  of  the  artery  are  also  shown. 
1%  will  be  observed  that  the  digastric  muscle  crosses  the 
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artery  about  one  ioeli  and  a  quarter  above  its  origin  from 
the  commoo  carotid,  and  that  the  h}^oglo.ssal  ner\^e  crosses 
at  aliout  the  height  of  one  inch. 

Tlio  segment  between  the  bifurcation  and  the  digastric 
musde  represents  tlie  most  superficial  and  most  accessible 
part  of  the  artery. 

JAne  of  the  Artery. — The  external  carotid  is  represented 
by  the  upper  part  of  the  common  carotid  line. 

Others  have  proposofl  a  line  drawn  from  the  tip  of  the 
lobnle  of  the  ear  to  the  tip  of  the  greater  comu  of  the  hyoid 
bone. 

Indications. — The  artery  has  been  ligatured  for  haemor- 
rhage foUowiiig  wounds  and  injuries,  and  mvolving  the  trunk 
or  the  branches  of  the  vessel,  for  the  cure  of  aneurysm  and 
the  relief  of  cirsoid  aneurysm  of  the  scalp.  It  has  been 
ligatured  as  a  palliative  nieasure  in  the  case  of  certain 
mahgnant  growths,  and  has  been  secured  as  a  preliminary 
measm'e  to  certain  ojjerations,  e.g.,  removal  of  the  maxilla, 
excision  of  parotid  tumour,  and  the  like.  Harrison  Cripps 
(Med.-Chir.  Trans.,  yo].  IxL,  page  234)  very  properly  urges  that 
in  all  cases  of  hsemorrhage  from  branches  of  the  external 
carotid  that  vessel  should  be  secured  whenever  possible,  in 
place  of  the  common  carotid.  The  operation  is  certainly 
less  easy,  but  it  is  attended  with  an  intinitely  smaller  mort- 
ality, the  risks  of  secondary  bleeding  are  reduced,  and  the 
brain  complications,  which  are  so  fi^uent  a  cause  of  death 
after  Ugatnre  of  the  common  trunk,  are  avoided. 

Among  the  first  to  Ugatirre  the  external  carotid  CheHus 
names  Bushe,  1827  (Lmtcet,  1827-8,  page  482),  who  applied  a 
hgature  on  account  of  cirsoid  aneurysm,  and  Li^ars,  1829 
{Lancet,  1829-30,  page  54),  as  prehminary  to  removal  of  the 
upper  jaw^. 

Operation.— The  position  of  the  patient  and  of  the  opera- 
tor should  be  the  same  as  is  observed  in  the  previous  opera- 
tion. 

The  •*  place  of  election"  is  represented  by  the  portion 
of  the  vessel  between  the  superior  thyroid  and  lingual  arteriea 

An  incision,  two  and  a  half  to  three  inches  in  length, 
is  made  in  the  line  of  the  artery  from  a  point  about  on  a  level 
with  the  middle  of  the  thyroid  cartilage  to  near  the  angle  of 
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the  jaw.    The  greater  comu  of  the  hyoid  bone  will  be  aboiir 
the  centre  of  the  incision, 

iThc  integmnents  and  platysma  having  been  divided,  and 
.any  superticial  vein  secured,  the  fascia  is  cut  through,  and  the 
Anterior  l.H>rder  of  the  stemo-mastoid  is  exposed  in  the  lower 
part  of  the  wound  This  muscle  must  be  drawn  outwards. 
Tlie  posterior  belly  of  the  digastric  should  next  be  sought  for 
ml  the  upper  anglf  of  the  wound,  and  below  it  the  h;i>oglossal 
nerve  should  Ij»j  uiiule  evident.  The  surgeon  now  seeks  witlj 
the  tinger  for  the  tip  of  the  gi'eat  comu  of  the  hyoid  bone,  and 
when  this  is  diseovere<l  all  the 
'points"  leading  to  the  artery 
in  evidence  (Fig,  41), 
The  arter^^  should  now  be  A^.- 
opposite  to  the  level  of 
Fthe  tip  of  the  great  cornu, 
and  between  the  origins  of  the 
sujKfrior  thyroid  and  lingual 
teriea  In  this  part  oi  the 
l^peratton  care  must  be  taken  to 
ivotd  the  facial  and  superior 
bgrroid      veins.  Lymphatic      c— i^ 

ads  may  he  in  front  of  the 
Fri^sseL     The  artery  having  been  i^'  ^B 

ed,  the  needle  is  passed 
without  inwards.  In  effect- 
ing this,  great  care  must  be 
laken  to  avoid  the  supc*rioi 
laryngeal  nerve»  wliich  combes 
behind  the  artery  in  this  sitna- 

^  Jaeolistm  advises  that  the 
fiupeirior  th}Toid  and  lingual, 
and,  if  possible,  the  as^'end- 
tng   pharyngeal  arteries,  should 

be  se<-Uire<l  at  the  same  time,  to  minimise  the  risk  of  secondary 
biemorrhiige. 

Cornrnniit — This  operation  ifi  somewhat  difficult,  on  ac* 

It  of  the  complicated  relations  of  the  artery,  and  the  &ct 

are  not  always  readily  identitied. 


F%.    41a — ^IJGATL'RK    OF    BIGHT    MX- 
TKtlKAL  CAJIOTID. 

A,  PltttyBina ;  u.  Cervical  fmsdn  ;  c, 
Stertko-miistoid  ;  u.  Digastric  ;  r, 
Great  oornu  of  hyuid  liM^ne  ;  o»  Ejt- 
teniiU  carotid  at  origiii  of  auporiur 
thyroid  ;  b^  Cro««Liig  lin(pti&l  nrtt^ry 
|)uiiit»  tu  linguul  Vfin  ;  r,  Fuciul 
artery  ;  d,  ¥ticitk\  Mntl  iiuperiur  thy- 
roid  vein*  ;  I,  Hypotglotw]  nerve. 


UPEUATIVE    SURGERY, 

The  artery  has  been  ligatured  above  the  di.tjastric;  but  the 
procedure  is  still  more  dilMcidt,  smd  is  attended  with  several 
special  risks.  The  operation  *'  behind  the  ramus  of  the  jaw  " 
is  thus  described  by  Jacobson  : — "  This  operation  has  the 
disadvantage  of  probably  entailing  the  division  of  important 
branches  of  the  facial  nerve.  The  head  and  shoulders  being 
duly  raised  and  supported,  the  surgeon  makes  an  incision 
downwards  from  the  tragus  of  the  ear,  just  behind  the  ramus 
of  the  jaw,  dividing  the  skm  and  fascifle.  The  stemo-mastoid 
nmst  now  be  drawn  outwards,  and  the  digastric  and  stylo- 
hyoid downwards,  and  it  will  probably  be  needfijl  to  divide 
these  muscles  partially,  in  order  to  secure  the  artery  before  it 
enters  the  parotid  gland,  this  structure  being  drawn  upwards 
and  forwards.  The  needle  may  be  passed  from  either  side,  as 
ia  most  convenient  to  the  surgeon. 

"  Several  veins  comnnmicating  between  the  facial  and  the 
external  jugidar  ivill  probably  ctobb  the  line  of  incision,  and 
must  be  dealt  with." 

Collateral  Circidation  after  Ligature  of  the  External 
Carotid.— '(SVf'  the  collateral  circulation  after  Hgatnre  of  the 
common  carotid.) 

Varieties  of  the  External  Carotid. 

L  iSee  the  varieties  of  the  common  carotid, 

2.  The  branches  of  the  arter}^  may  be  crowded  together 

neur  the  commencement  of  the  trunk. 

3.  The  number  of  branches  may  be  diminished ;  two  or 

three  arising  from  one  trunk. 

4.  The  number  of  branches  may  be  increased ;  sub- 

sidiary vessels  arising  from  the  mtdn  artery, 

THE  INTERNAX   CAROTID   AHTERY  (IL). 

Anatomy.^In  its  course  in  the  neck  this  artery  extends 
from  the  bifurcation  to  the  carotid  canal  in  the  petrous  bona 
The  vessel  lies  at  first  a  little  behind  the  external  carotid,  and 
slightly  to  its  outer  side. 

The  tii*st  part  of  the  vessel  is  comparatively  superficial, 
and  is  the  only  portion  to  w^hich  a  ligature  can  conveniently 
be  applied.  This  portion,  w^hich  is  not  more  than  one  inch 
and  a  quarter  in  length,  is  covered  by  the  integuments, 
platysma  and  deep  fascia,  and  is  overlapped  by  the  stumo- 
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id  The  artery  soon  becomes  more  deeply  placed  by 
beneath  the  digastric,  stylo-hyoid,  and  stylo-phaiyn- 
iimscles,  and  with  this  segment  we  hare  no  conceriL 
The  internal  jugular  vein  is  close  to  the  artery.  lyin*jf  to  its 
outer  side  below,  and  a  Httle  to  the  postero-external  iii?pect  as 
.e  skull  is  reached.  The  vessel  hes  upon  the  spine  and 
tus  capitis  anticus  major,  and  is  in  close  relatiot)  with  the 
pharynx.  It  is  invested  in  a  sheath,  which  encloses  also  the 
'ein  and  the  vagus  nerve,  the  latter  structure  being  posterior 
to  bi>th  the  vessels. 

The  superior  cervical  ganglion  lies  behind  the  commence- 

ment  of  the  artery  (correspomling  to  the  first  three  cervical  verte- 

bne)»  and  is  separated  from  it  by  the  superior  larjTigeal  nerve. 

The  Line  of  the  Artery  is  practically  identical  with  that 

for  the  external  carotid. 

Indications. — This  vessel  has  been  but  very  rarely  Uga- 
tuiecl  It  luis  been  secured  in  cases  of  hiemorrhiige  following 
iBJiiiy,  and  notably  pimctured  wounds,  and  also  in  cases  of 
traumatic  aneur}^sm. 

The  internal  carotid  was  ligatured  by  Keith,  of  Aberdeen, 
in  1851  (Ashhurst's  "Encyclopaedia  of  Surgery,'*  vol  iii, 
page  2I>4), 

Dr  Lee,  of  Kingston,  United  States,  secured  the  artery  by 
two  ligatures,  in  a  case  of  stab  of  the  neck,  in  lS(j9.  The 
patient  recovered  (ibid). 

Dr.  Briggs,  of  Nashville,  United  States,  tied  the  artery  on 
the  distal  and  proximal  side  of  a  traumatic  aneurysm  w^th 
success,  in  1871.  He  ligatured  the  common  carotid  at  the 
same  time  {Artier.  Joum,  of  the  Med.  Sc,  Jan.,  1879),  and  in 
1874  Dr.  Sands,  of  New  York,  secured  the  artery  above  and 
below  the  bleeding  point,  in  a  case  of  secondaiy  hiemorrhage, 
following  an  operation  for  the  removal  of  the  lower  jaw.  The 
caae  was  successful  (iVe to  York  Med.  Jouim.,  Jan,,  1874). 

Operation.— The  position  of  the  patient  and  the  surgeon 
is  the  same  as  is  observed  in  the  operations  upon  the  common 
or  external  carotid. 

The  internal  carotid  is  secured  only  at  its  commencement, 
dose  to  the  bifurcation,  and  the  operation  is,  in  all  essential 
features,  identical  with  that  employed  in  Hgaturing  the 
external  carotid  at  the  place  of  electioa 
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The  imisinn  is  of  the  same  length,  and  oceiipies  the  same 
position  in  the  neck,  so  far  as  the  vertical  line  is  concemetL 
It  is  placed  over  the  anterior  edge  of  the  sterno-mastoid  (with 
which  it  is  parallel),  and  is  therefore  a  Uttle  external  to  the 
incision  required  for  the  external  carotid. 

The  muscle  is  drawn  outwards.  The  external  carotid  is 
sought  for  and  exposed,  and  then  the  operator  brings  into 
view  the  internal  trunk.  The  tbrmer  vessel  is  drawn  inwards 
with  a  small  blunt  hook,  the  latter  outwards.  The  digastric 
muscle  is  drawn  upwards. 

The  sheath  of  the  vessels  is  opened  ^vith  care,  and  directly 
over  the  artery.  The  needle  is  passed  from  without  inwards. 
with  the  same  precautions  as  are  observed  in  hgatiiring  the 
common  carotid  Care  must  be  taken  to  avoid  injurj^  to  the 
internal  jugidar  vein,  the  vagus  nerve,  the  sjmipathetic 
gangHon,  and  the  ascendijig  pharyngeal  artc*ry,  all  of  which 
are  very  close  to  the  vessel  at  the  seat  of  ligature. 

Collateral  Circulation  after  Ligature  of  the  Internal 
Carotid. — The  circulation  between  the  two  internal  carotids 
and  the  vertebrals  is  exceedingly  free  through  the  circle  of 
Willis. 

Varieties  of  the  Internal  Carotid  Artery* 

1.  The  cervical  part  may  bo  unduly  tortuous, 

2.  The  artery  has,  in  rare  cases,  been  absent 

3.  It  has  given  off,  from  its  lower  part,  the  occipital 

or  the  ascending  pharyngeal  arteriea 

THE    SUPERIOR   THYROID    ARTERY    (iV.). 

Anatomy.^^This  vessel  is  the  fii*st  branch  of  the  external 
carotid,  and  arises  close  to  the  bifurcation,  and  a  little  way 
below  the  greater  comu  of  the  hyoid  bone.  It  curves,  at  first,  a 
httle  upwards,  and  then  nms  do^Tiwards  and  forw^ards  (Fig.  40). 

It  is  only  superficial  at  its  commencement  It  is  in  close 
relation  behind  with  the  superior  laryngeal  nerve  Its  first 
branch  is  the  hyoid,  and  its  second^which  is  close  to  it— is 
the  sterao-mastoid.  The  former,  as  a  rule,  arises  about 
a  quarter  of  an  inch  from  the  point  of  origin  of  the  superior 
thyroid.  A  more  considerable  interval  intervenes  between  the 
stemo-mastoid  artery  and  the  next  branch,  the  superior 
aryngeaL 
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The  ligature  is  most  ronvemently  applied  between  tlies*^ 
two  hranrhes. 

The  superior  thyroid  arteiy  varies  much  in  size.  There 
may  be  two  vessels,  or  a  single  tnmk  may  arise  from  the 
common  carotid  or  lingual  arteries. 

Operation. — The  operation  is  in  all  essential  particulars 
identical  with  that  employed  in  exposing  the  external  carotid 
fit  the  plaee  of  elertion  (Fig.  41). 

The  incision  is  abunt  two  inches  in  length. and  is  so  placed 
along  the  carotid  line  that  the  centre  of  the  cut  is  on  a  level 
with  the  upper  margin  of  the  thyroid  cartilage.  The  external 
caiN>tid  should  be  mjido  evident,  tmd  the  superior  thyroid 
traced  from  it  The  ligature  may  be  applied  close  to  the 
external  carotid,  between  it  and  the  hyoid  branch,  or,  prefer- 
ably, nearer  to  the  larj^nx,  and  beyond  the  origin  of  the 
stemo-mastoid  artery^ 

The  superior  thyroid  veins,  which  often  have  a  ple.xiforni 
arrangement,  may  complicate  the  operation.  The  needle  may 
be  passed  from  above  do^v-nwards.  Care  must  be  taken  to 
avoid  the  superior  laryngeal  nerve. 

THE    UNf^lUL    ARTERY     (iV,). 

Anatomy .^ — Tliis  artery  arises  nearly  opposite  to  the  greater 
eoniii  of  the  hyoid  bone,  tuad  about  three-(iuarters  of  an  inch 
above  the  liifiu'cation  of  the  carotid  It  ascends  a  httle,  and 
then,  passing  downwards  and  forwards,  forms  a  curve  (Fig. 
40),  It  soon  disappears  beneath  the  digastric  and  stylo-hyoid 
mnscles,  and  iiinning  forwards  under  \]w  hyo-glossus,  and 
along  the  upjier  border  of  the  greater  cormi  of  the  hyoid  bone, 
it  reaches  the  anterior  margin  of  that  muscle,  where  it  turns 
upwards  to  enter  the  under  surface  of  the  tongue. 

Tho  ft r>(t  J Hirt  of  the  vessel  extends  from  its  origin  to  the 
jjosterior  margin  nf  the  hyo-glossus  muscle  (kerato-glossus). 

The  »eem\d  part  is  tlnit  which  lies  under  the  hyo-glossus 
muscle;  and  the  ihwd  purl  is  that  slender  portion  of  the 
vessel  which  extends  beyond  the  anterior  margin  of  the 
muscle  (ba&io-glossus), 

Th&jir8t  parf  is  covered  by  the  skin,  platysma,  and  deep 
&scia,  and  by  some  of  the  cervical  glands.  It  forms  a  kind 
of  loop,  whitdi  is  crossed  by  the  hypoglossal  nerve,  and  by 
l2 
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the  facial  and  lingual  veins.  The  digastric  and  styLKhyoid 
muscles  cross  this  segiuent  of  the  urterj'  before  thu  hinder 
border  of  the  hyo-glossus  is  reached. 

This  part  of  the  lingual  hes  behind,  upon  the  middle  con- 
strictor and  the  superior  laryngeal  nerve. 

From  the  tirst  part  arise  the  hyoid  and  dorsalis  linguje 
branches,  the  ibnner  about  half  an  inch  frona  the  origin  of 
t!ie  artery,  the  latter  near  to  the  posterior  border  of  the  hyo- 
glossus,  under  cover  of  which  border  it  ascends  to  the  tongua 
The  hyoid  branch  is  inconstant,  and  may  be  absent. 
The  second  part  of  the  lingual  lies  Ijeneath  the  hyo-glossus, 
and  has  a  nearly  horizontal  course.  It  rests  opon  the  genio- 
glossus,  and  is  placed  below  the  level  of  the  hypoglossal 
nerve,  which  is  entirely  superficial  bo  it.  The  sublingual 
branches  arise  from  tliis  part,  taking  origin  near  the  anterior 
border  of  the  hyo-glossus  muscle. 

The  third  part  of  the  arterj^  takes  the  name  of  the  ranine, 
and  is  distributed  to  the  tongue. 

The  veiriff  attending  the  lingual  artery  are  divided  into 
three  sets.  1,  The  ranine  vcm,  the  largest,  has  a  course 
independent  of  the  artery.  It  runs  on  the  superficial  surface 
of  the  hyo-glossus,  below  the  hypoglossal  nerve,  and  about 
on  a  level  with  the  hngurJ  artery,  which  is  beneath  the 
muscle.  2.  Two  very  small  vena?  comites  accompany  the 
artery  in  its  course  beneath  the  hyo-glossus.  3.  Several  veins 
usually  attend  the  dorsalis  linguaj  artery,  and  often  have  a 
plexiform  arrangement.  Tliese  three  sets  of  veins  may  enter 
into  a  common  trunk,  the  lingual  vein,  but  ver}^  frequently 
they  enter  separately  into  the  internal  jugiilar,  or  common  , 
&cial  veins. 

The  lingxial  arteiy  may  arise  from  the  superior  thyroid,  or 
from  the  facial,  or  it  may  be  replaced  by  a  branch  of  the 
internal  maxillary  artery. 

The  vessel  may  run  between  the  tibres  of  the  hyo-glossus 
muscle,  close  to  its  origin  from  the  bone, 

Indicationa.^The  lingual  hits  been  hgatured  in  cases  of 
hiemorrhage  following  wound  of  the  artery  or  its  branches. 
The  ligature  has  been  employed  to  arrest  bleeding  in  advanced 
cancer  of  the  tongue,  and  to  modify  the  grow^th  of  the  cancer 
in  cases  unfitted  for  other  operation.     The  hngual  has  been 
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secuired  in  the  treatment  of  ina^'roglossa.  Tlie  most  common 
circumstance,  however,  un(]er  which  this  vessel  is  tied,  is  as  a 
prehminary  measure  in  the  removal  of  the  tongue. 

The  arterj'  may  be  secured  in  either  the  tii-st  or  the  seeond 
part  of  its  course.  In  the  former  situation  a  ligature  is  but 
very  rarely  applied,  the  place  of  election  being  in  the  second 
fiegment  of  the  vessel  as  it  lies  beneath  the  hyo-glossus  muscle, 
and  occupies  the  digastric  triangle. 

The  operation  for  the  ligature  of  the  first  part  is  ascribed 
to  Charles  Bell  (1814),  and  that  for  the  securing  of  the  lingual 
at  the  place  of  election  to  Firogotl'(lS36). 

1.  Idgature  of  the  Artery  at  the  "  Place  of  Election/' 
4€L,  beneath  the  hyo-glosK}(s  '\nnsele. 

Posiiwn. — The  patient  lies  close  to  the  edge  of  the  table, 
with  the  shoulders  raised,  with  the  arm  of  the  aftected  side 
p>asst-^d  behind  the  back,  and  \\\ih  the  face  turned  to  the  oppo- 
site side.  An  afisistant  must  kec])  the  chin  drawn  well  up- 
wards, and  the  lower  jaw  tixed.  The  surgeon  stands  upon 
the  side  to  be  operated  npon.  The  chief  assistant  is  placed 
opposite  to  him,  and  leans  over  the  patient's  body.  A  second 
Assistant  stands  by  the  surgeon's  side.  His  chief  duty  is  to 
hold  the  hook  which  commands  the  digastric  tendon.  The 
patient  must  be  well  aiuesthetised  before  the  operation  is 
commenced  La  male  subjects  the  skin  of  the  submaxillary 
i€gton  should  be  shaved. 

Opemt'ion. — An  incision,  some  two  inches  in  length, 
curved,  and  ivith  the  convexity  downwards,  is  made  between 
the  lower  jaw  and  the  hyoid  bone.  The  wound  commences  a 
little  below  and  to  the  outer  side  of  the  s}^nphysis,  and  ends 
tk  little  below  and  to  the  inner  side  of  the  point  where  the 
£M;ial  hvU^ry  crttsses  the  lower  margin  of  the  maxilla.  Its 
centre  is  just  atnive  the  greater  eornu  of  the  hyoid  bone  (Fig, 
36X  On  the  right  side  the  incision  is  made  from  behind  for- 
wards, oo  the  left  side  from  before  backwards. 

The  integuments,  platysina,  and  supertieial  fascia  are  di- 
vide<I  in  the  line  of  the  incision.  Certain  supertieial  veins 
will  be  encountered,  luid  some  will  proliably  have  to  be 
6«c<!ured.  These  veins  arc  tlie  submental  or  other  tributary  of 
tile  fiicial,  or  some  tributary  of  the  anterior  jugular. 

It  will  now  be  convenient  to  apply  hgature  retractors  (see 
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page  55)  in  order  that  the  depths  of  the  wound  might  be  well 
laid  open. 

The  next  step  is  to  fully  expose  the  submaxillar)^  gliuuL 
It  is  lodged  in  a  special  compartment  of  the  cer\'ical  fascia 
This  Ikscia  should  be  opened  transversely  over  the  lower  part 
of  the  gland,  and  the  organ  should  be  cleared  and  brought 
well  out  into  the  wound  by  means  of  the  finger  and  the 
handle  of  a  scalpel.  The  gland  should  be  turned  upwards  on 
to  the  margin  of  the  jaw,  and  be  kept  out  of  the  operation 
area  by  means  of  a  broad  and  well-curved  retractor  held  by 
the  chief  assistant. 

The  fascia  exposed  by  the  lifting  out  of  the  sahvary  gland 
is  now  to  be  divided  transversely,  and  in  the  anterior  angle  of 
the  wound  the  posterior  edge  of  the  mylo-hyoid  muscle  must 
be  sought  for  and  detined. 

The  digtistric  tendon  and  the  tw^o  Iwllies  of  the  muscle  are 
now  to  be  bi'ought  clearly  int<:*  view.  Around  the  tendon, 
where  it  is  nearest  to  the  hyoid  bone,  a  small  blunt  h*)ok  with 
a  very  long  shaft  or  handle  is  to  be  passed  and  held  by  the 
a^istimt  who  stands  at  the  sui-gcou's  side.  The  tendon  shouU 
be  drawn  do>*Txwards  and  towards  the  surface. 

By  this  means  the  area  of  the  operation  is  brought  well 
mto  view,  and  is  increased  in  extent;  the  parts  are  fixed;  th^ 
hyoid  bone,  carrying  with  it  the  hyo-glossus  muscle,  is  brought 
aearer  to  the  siuface,  and  the  muscle  in  question  is  put  upon 
the  stretch. 

The  hyo-glossus  muscle  can  be  now  easily  made  out»  and 
its  exposed  surface  freed  of  connective  tissue.  The  hypo- 
glossal  nerve  must  be  sought  for,  as  it  crosses  the  muscle^  and 
the  surgeon  s  work  be  limited  to  the  segment  of  muscle  below 
the  nerve  (Fig.  42), 

Crossing  the  hyo-glossus  below  the  nerve,  and  parallel  m\h 
it,  is  the  ranine  vein.  This  vein  will  about  correspond  in 
position  w^th  the  artery,  which  hes  beneath  the  muscle 

The  vein  and  the  nerve  should  be  displaced  upwards. 

The  hyo-glossus  muscle  is  divided  transversely  to  thi 
extent  of  about  half  an  inch,  a  Uttle  above  the  margin  of  the 
hyoid  bone,  and  parallel  with  it. 

The  incision  in  the  muscular  ti.ssue  must  be  cautiously 
deepened.     If  the  cut  has  been  well  placed,  the  artery  ^^'^ 
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oitt  into  the  wound  and  itialvo  itself  evident  as  soon  aa 
'  the  whole  thickness  of  the  muscle  has  been  divided. 

The  needle — unthreaded — is  most  conveniently  passed 
from  above  downwards.  In  the  ligature  the  minute  veme 
comites  which  attend  the  arteiy  are  no  doubt  included. 

The  wound  is  gently  washed  out,  and  the  glaud  replaced. 
The  edges  of  the  inci- 


Peion  are  adjusted  by 
sutures,  but  no  drain- 
-tube  is  ret[uir»:'d. 
Comment.  —  This 
operation  requires  a 
\  light,  and  is  only 
ae<l  with  ease 
luid  certainty  when  the 
procedure  is  carried  out 
step  by  step. 

The  stages  of  the 
H  operation  should  be 
f  marked  in  succession 
by  the  following  points: 
I.  The  complete  lifting 
up  of  the  submaxillary 
gland.  2.  The  demon- 
stration of  the  edge  of 
the  mylo-hyoid  muscle. 
The  clearing  of  the 
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Fig.  42. — tlOmjEE  OP  RIOBT  ItTNOTTAX.  ABTERY 

A,  PLityuna  ;    b,  Cervica)  faiciA  ;    c,  Submiixillary 


itTIl 

glaiiJ  ; 

floMUfi 
lypugltMsal  nerve. 


D,   Mylo-hyoid ;  E,  IKgiutrio ;  K»  Hyo- 
n,  liuguftl  artery  ;    6,  RjLnine  vein  ;    I, 


trie  tendon,  and  the  drawing  oi  it  outwards  with  a  hook 
4v  The  demonstration  of  the  hypoglossal  nei've  on  the  hyo- 
l^loBSUB  muscle. 

The  incision  may  be  of  less  diniensiuus  than  those  given, 
or  may  be  extended  if  required. 

If  the  cut  be  carried  too  far  back,  the  facial  vein  and  artery 
are  endangered     Time  should  not  be  wasted  over  the  early 
part,  of  the  operation.     Such  veins  as  are  cut  may  be  clamped 
id  left.     They  seldom  require  a  ligature.     The  gland  must 
well   exposed      Tlie  chief    difficulties  of    the  operation 
depend  upon  the  gland.     I  have  ligatured  the  lingual  more 
■iml^f  lames  (all  in  cases  of  carcinoma  of  the  tongue),  and 
O0II10  to  regard  the  state  of  tlie  salivary  gland  as  the 
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main  element  of  Lmcertainty  in  the  procorliire.      This  gland 
varies  io  size,  in  density,  and  in  the  closeness  uf  its  attach- 
ments.    These  Yariatiojis  are  probably  never  normal,  but  are-^ 
incident  to  changes  connected  mth  cancer  of  the  tongue  " 

It  is  most  important  that  the  gland  ho  neither  wounded 
nor  damaged,  as  a  temporary  salivary  fistida  may  possibly 
follow. 

As  soon  as  the  gland  has  been  turned  out  of  its  bed,  step* 
must  be  taken  to  keep  the  wound  quite  bloodless.  Other 
compHeations  are  afforded  by  a  matting  together  of  parts  by  a 
past  inrtamtnation,  by  the  presence  of  unusual  veins,  or  of 
eidarged  lymphatic  glands. 

As  the  wound  becomes  deep,  and  the  tu'ea  of  the  opexatioa 
very  naiTow,  a  pair  of  long-bladed  and  tine  dissecting  forceps, 
is  needed. 

The  iixing  of  the  digastric  tendon  and  the  hyoid  bone  by 
means  of  the  small  hook  is  an  essential  part  of  the  operation- 
Embarrassed  breathing  may  torm  a  serious  complication  in 
the  later  stages  of  the  procedure. 

The  hyo-glossus  muscle  varies  in  thickness;  the  part 
divided  is,  in  the  main,  the  basio-glossus,  and  the  beginner 
will  find  the  muscle  much  thicker,  probably,  than  he  had 
imagined. 

The  lingual  hixs  been  cut  in  dividing  the  muscle  carelessly. 
The  bulging  <if  the  artery  into  the  wound  in  the  musolo  is, 
very  characteristic  whenever  the  incision  has  been  fortiinat 
enough  to  be  accurately  placed.     I  know  of  no  ai'tery  whic 
when  exposed  by  operation,  looks  less  Uke  an  artery  than  th 
linguaL 

2.  Ligature  of  the  Artery  at  its  First  Part, 

Operation, — The  patient's  position  is  the  same  as  is  ol 
served  in  Hgattu^e  of  the  external  carotid. 

The  same  incision  may  be  used  as  is  employed  in  securing 
that  artery.  The  cut,  however,  shoulrl  be  shorter,  and  be  so 
placed  that  its  centre  is  opposite  to  the  body  of  the  hyoid  bona. 

After  the  snperlif^ial  structures  have  been  divided,  the 
external  carotid  should  be  sought  for,  and  followed  until  the 
lingual  is  reached  (Fig.  41). 

Or  an  incision  about  one  inch  and  a  half  long  maj 
be   made   transversely  in  the  neck,  just  over   the   great 
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the  hyoid  bona  This  cut  shoiiM  be  slii^btly  convex 
downwards,  and  should  extend  irom  tbe  level  of  the  body  of 
the  hyoid  bone  to  the  margin  of  the  stemo-mastoid  muscle. 
The  mt^uments,  platysma,  and  fascia  having  been  ilivided, 
the  greater  comu  of  the  hyoid  bone  is  sought  for.  The  sub- 
maxillary gland  is  displaced  upwards.  The  hypoglossal 
nerve  is  demonstrated,  and  the  artery  exposed  just  at  the 
anterior  border  of  the  hyo-glossus  muscle,  and  secured  before 

I  has  passed  beneath  that  structure. 
Comment — These  operations  are  dangerous  and  difficult. 
10  ligature  is  applietl  to  the  tnmk  on  the  proximal  side  of 
the  dorsal  is  lingua?,  but  this  advantage  is  of  no  great  value»  as 
I  ani  not  aware  that  any  difficulty  has  arisen  from  leaving  the 
dorsalis  Ungute  unsecuretl  Tlie  situation  has  many  disad- 
Tantag€&    The  origin  of  the  lingual  is  subject  to  variation. 

fie  ligature  is  applied  close  to  the  main  artery.  The  wound 
deep,  and  the  artery  is  not  supported  upon  any  resisting 
^itmcture.  Numerous  veins,  moreover,  more  or  less  entirely 
abeeure  the  first  portion  of  the  vessel 


■JGATURE  or  OTHER   BRANCHES  OF  THE   EXTERNAL  CAROTID. 

■  The  faciad,  temporal,  or  occipital  arteries  may  require  to 
^9  ligatured  in  cases  of  wound,  and  in  stUl  rarer  instances 
Off  traumatic  aneurysm.  Tlie  two  latter  vessels  have  also  been 
aeciired  in  the  treatment  of  cirsoid  aneurysm  of  the  scalp. 

It  is  unnecessary  to  detail  in  precise  maimer  the  various 
steps   involved  in  the  securing  of  these   and  other  of  the 

EiUer  arteries  of  the  head  and  neck. 
In  most  instances  the  operation  is  informal,  and  consists 
■ely  in  picking  up  a  bleeding  vessel  at  the  bottom  of  an 
ning  wound,  whii^h,  at  the  most,  has  been  merely  enlarged. 
The  Facial  Artery  (IV.)  \ms  been  Hgatured  in  the  neck, 
through  an  incision  similar  to  that  employed  in  exposing  the 
Ltemal  carotid  artery,  or  the  commencement  of  the  lingual 
fig.  41>     It  is,  however,  most  conveniently  secured  as  it 
the  lower  margin  of  the  jaw  (Fig.  43).     A  horizontal 
on.  one  inch  in  length,  is  made  across  the  course  of  the 
bI,  along^  and  xmder  cover  of,  the  inferior  margin  of  the 
w.     The  artery  crosses  this  margin  at  the  anterior  border 
the  masseter  muscia     After  the  skin,  platysma,  and  fascia 
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have  been  divided,  the  arterj^  should  be  in  evidence,  especially 
as  its  pulsations  are  readily  felt.  The  ffi^ial  vein  is  behind 
the  arter)\  and  very  close  to  it.  The  needle  should  be  passed 
from  behind  forwards, 

A  vertical  incision  in  the  course  of  the  artery  has  been 


fig-  43.— DIIGBAJC  TO  SHOW  THE  POSITIOIT  OF  THE  FACIAL,  TEltFOSAL,  MWD 

OCCIPITAL  ARTERIES,     {Modijitti  fivm  Mei'kd.) 


advised ;    but  it  exposes   the  vessel    in  a   less    convemeE 
manner,  and  leaves  a  more  cons]>iciious  scar. 

The  Temporal  Artery  (IV,)  may  be  secured  just  in  front 
of  the  meatus,  as  the  vessel  leaves  the  parotid  glani  An 
incision  one  inch  in  length  is  made  vertically,  over  the  course 
of  the  vessel,  between  the  tragus  and  the  condyle  of  the  jaw. 
The  artery  is  ligatured  just  above  the  root  of  the  zygoma  (Fig. 
43).     It  is  here  covei-ed  by  the  skin  and  a  dense  fascia     A 


LIQATUEE    OF  OOOIPITAL   ABTERY. 


171 


vein  accompanies  it,  lying  ln'hind  the  artery  and 

it     The  vessel  is  crossed  by  branches  of  the  teni- 

poro-£a^ial  di\'isionof  the  facial  nerve,  and  lies  over  and  behind 

the  auriculo-temporal  nerve.      The  needle   ia  passed    from 

_  behind  forwar<ls, 

■  The  temporal  bifurcates  about   one   inch  and  a  quarter 
^H|N>^*^  the  root  t>f  the  zygoma. 

^F     The  Occipital  Artery  (IV.)  has  been  ligatured  close  to  its 

■  ongm,  and  also  in  that  part  of  its  course  which  lies  beyond 

■  the  mastoid  process  (Fig.  43).      In   the  first   position  it  is 
"  re^Lched  by  an  incision  similar  to  that  employed  for  expos- 
ing the  external  carotid  (Fig.  41).     That  vessel  is  made  evi- 
deiit»  and   the  hypo-glossal  nerve,  which  winds  round   the 

■  occipital,  is  demonstrated. 
In  the  second  position  a  nearly  horizontal  incision,  two 
inches  in  lengthy  is  made,  which,  commencing  about  the  tip  of 
the  mastoid  process,  is  carried  backwards  and  a  Uttle  upwards. 
The  akin  and  fascia  having  been  divided,  the  muscles  are 
exposed.  The  posterior  fibres  of  the  sterao-mastoid  must  be 
divided;  the  splenitis  is  then  cut,  and  so  much  of  the 
trachelo-mastoid  as  may  be  necessary.  The  surgeon  now  feels 
for  the  interval  between  the  mastoid  process  and  the  trans- 
verse process  of  the  atlas,  and  exposes  the  arterj^  as  it  escapes 
from  beneath  the  digafitric  muscle. 

A  good  light  and  suitable  retractors  are  needed  for  this 
operation.  Two  smaU  verue  comites  attend  the  artery.  Care 
must  be  taken  not  to  injure  the  veins  issuuig  from  the  mastoid 
foramen.  The  needle  may  be  passed  either  from  above  or 
from  below. 
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CHAPTER    IV. 
Ligature  of  the  Arteries  of  the  Lower  Ldib. 

the  doesalis  pedis  artery  (lv,-v.), 

Anatomy. — The  artery  extends  from  the  bend  of  the  ankle 
to  the  postorior  end  of  the  first  mterosaeoiia  space.  It  lies  on 
the  tarsal  bones — to  wbicli  it  is  attached  by  an  aponeorotic 
layer — between  the  tendons  of  the  extensor  pollicis  and  ex- 
tensor communis  di^tonini.  It  passes  beneath  the  lower 
band  of  the  annular  iigament  and  the  don^l  fascia  of  the 
foot.  Near  its  termination  it  is  crossed  by  the  innenuost  slip 
of  the  extensor  brevis  digitoruni. 

Two  Tense  coniites  aneoiupany  the  artery,  and  the  inner 
branch  of  the  anterior  tibial  nerve  lies  to  its  outer  side.  Occa- 
sionally  the  nerve  is  superti<:ial  to  the  artery. 

Varieties  of  the  Dorstdi^  Pedij^  Artery  : 

1.  Tlie  artery  may  be  wanting  and  its  place  be  supplied 
by  the  anterior  peroneal 

2.  It  may  curve  outwards  below  the  ankle-joint,  and 
return  to  its  normal  position  at  the  back  of  the 
lirst  space. 

8.  It  may  pass  through  the  second  spaca 
Line  of  the  Arte'ry. — From  the  centre  of  the  front  of  the 
ankle — ^the  centre  of  the  inter- malleolar  space— to  the  middle 
of  the  first  interosseous  space. 

Operationp — The  patient  lies  upon  the  back.  The  limb  is 
straight  and  the  heel  is  steadied  lirraly  on  the  table.  The 
siu-gcon  stands  to  tlie  outer  side  of  the  hmb  in  each  case, 
cutting  frtim  above  downwards  on  the  right  side  and  from 
below  upwards  on  the  left.  One  iissistant  stands  on  the  oppo- 
site side  of  the  table  to  steady  the  limb  and  to  hold  the  foot 
in  the  position  of  full  extension.  Another  assistant  attends  to 
the  wound. 
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An  iBcision,  one  inch  and  a  hdM  long,  is  made  on  the  line 
of  the  artery,  iind  commences  at  the  lower  border  of  the  anuu- 


ill  be  midway  betv 


the  tendon  of 


r 


Lit  ligament.  The 
the  extensor  poUicis  and  the  innermost  tendon  of  the  ex- 
tensor communis  (Fi^.  44).  The  dorsal  lascia  of  the  foot  is 
divided  in  the  same  line.  The  artei^' — often  buried  in  much 
connective  tissue — is  found  Ijing  elose  to  the  bone.  The  ankle 
should  be  a  little  relaxed  from  the  extended  posture  as  the 
artery  is  sought  for.  The  needle  shoidd  be  passed  fi*om  the 
auter  side  to  avoid  the  nerve. 

Comment — The  operation  is  seldom  required  except  to  tie 
a  bleeding  point  Aneurysm  of  the  dorsalis  pedis  is  not  ex- 
ceedingly rare.  The  tumour  is  usually  placed  over  the 
scaphoid  or  internal  cuneifomi  bone.  Ligature  of  the  artery 
above  and  below  the  aneurysm  has  been  fairly  successful  The 
inner  division  of  the  musculo-eutaneous  nerve  will  be  exposed 
in  the  subcutaneous  tissue,  and  must  be  avoided  Care  should 
be  taken  not  to  open  the  synovial  sheaths  of  the  two  tendons 
between  which  the  artery  lies.  The  tarsal  bnuieh  of  the  vessel 
arises  opposite  the  head  of  the  astragalus,  and  the  metatarsal 
brunch  opposite  the  bases  of  the  metatarsus. 

THE   ANTERIOR  TIBIAL  ARTERY  (lV.)t 

Anatomy. — The  vessel  lies  at  first  close  to  the  inner  side 
of  the  neck  of  the  fibula  As  it  descends  it  gradually  ap- 
proaches the  tibia,  and  at  the  lower  third  of  the  leg  it  lies  in 
front  of  that  bona  In  the  upper  two-thirds  of  the  leg.  tlie 
artefy  rests  on  the  interosseous  membrane,  to  which  it  is 
clo6eIy  bound  by  connective  tissue.  It  is  at  first  verj^  deeply 
phioed,  but  at  the  lower  third  of  the  limb  it  becomes  superficial 
For  the  upper  foiu*th  the  vessel  lies  between  the  tibiidis  anticus 
on  the  inner  side  and  the  extensor  communis  on  the  outer 
aida  From  thence  to  the  lower  end  of  the  middle  third  of 
the  leg  it  lies  between  the  tibialis  anticus  and  the  extensor 
communis  and  extensor  proprius  poUicis,  the  latter  being 
the  more  deeply  placed.  In  the  lower  third,  where  the 
muscles  become  tendinous,  it  is  crossed  gradually  by  the 
extensor  poUicis  tendon,  which  ultimately  Ues  t^o  its  inner 
dda  The  vessel  here  passes  under  the  up^^er  band  of  the 
annular  ligament 
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Two  ven^  comites  iiceDni|>iiny  tlie  vessel,  one  lying  in  front 
of  the  artery,  the  other  behind  it.  The  anterior  tibial  ner^^e 
lies  iirst  to  the  outer  side  of  the  artery,  then  (tor  the  greater 
part  of  its  course)  more  or  less  in  front  of  the  vessel,  and  lastly 
once  more  to  its  outer  side. 

Line  of  the  Artery.— Ftoui  a  point  midway  between  the 
liead  of  the  fibtda  and  the  outer  t^iber- 
osity  of  ilie  tibia,  to  the  eentre  of  the 
front  of  the  ankle-joint. 

Indi cations, ^The  artery  may  be 
hgatured  at  any  part  of  its  coiu^e  on 
the  front  of  the  leg.  The  Ugature  in 
the  lower  lliirrl  is  the  most  common. 
It  is  performed  here  for  wound  or  for 
aneurysm.  Ligature  of  the  arterj^ 
above  the  lower  third  is  seldom  called 
for,  aufl  is  probaldy  limited  to  cases 
of  wound  only.  Aneurysms  are  rai'e, 
and  are  most  usually  met  with  at 
either  the  upper  or  the  lower  end  of 
the  artery,  and  not  about  the  middle 
of  its  course.  Ligature  of  the  vessel 
in  its  lower  third  may  be  an  auxihary 
measure  in  some  cases  of  bleeding 
from  the  foot.  In  punctured  wounds 
of  the  upper  third  of  the  limb  great 
doubt  may  exist  as  to  which  artery 
is  divided,  the  anterior  or  the  posterior 
tibial  In  such  instances  it  is  a 
question  whether  position  and  pres- 
surCj  followed  possibly  by  the  distal 
hgature,  do  not  form  a  better  measure 
than  a  widely  extended  dissection  in 
search  of  the  blV'erhng  point 
1.  Ligature  in  the  Upper  Third  of  the  Leg. 
Position. — The  patient  lies  upon  tlie  back.  The  hmh  is 
straight  upon  the  table.  The  foot  projects  beyond  the  end  of 
the  table,  and  is  forcibly  extended,  and  (with  the  leg)  tidly 
rotated  inwards.  The  surgeon  stands  always  to  the  outer  side 
of  the  hmb.     The  bcision  lor  the  right  artery  is  made  from 
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aboTe  down;  for  the  left,  from  below  up.  Two  assistants 
stand  on  the  opposite  side  of  tha  table — one  steadies  the 
leg    and   manipulates   the   foot,    the    other  attends  to  the 

Operation. — Before  antesthetising  the  patient,  the  outer 
margin  of  the  tibiaUs  anticus  should  be,  if  possible,  defined  by 
causioii^  the  patient  to  contra<2t  the  nnisc'la 

*Vn  incision,  three  and  a  half  inches  in  length,  is  made  pre- 
cisely along  the  line  of  the  artery  {Fh^.  44).     Its  upper  end  will 
be  about  one  inch  below  the  head  of 
the  tibia.     The  deep  fascia  is  exposofl, 
and  is  divided  along  the  same  line. 
The  interval  between  the  tibialis  an-  J^^      * 

ticQs  and  extensor  communis  digit- 
omm  is  made  out  The  foot  is  now 
flaxed  to  relax  these  muscles.  The 
space  between  them  is  opened  up  by 
means  of  the  tinger  and  handle  of 
the  scalpel  In  do'mg  this,  the  ex- 
ternal border  of  the  tibia  is  aimed 
for,  and  should  be  distinctly  felt 
before  the  artery  is  sought  In  pro- 
ceeding towards  this  border^  the 
extensor  communis  is  held  down  by 
the  first  two  fingers  of  the  left  hand, 
while  the  assistant  holds  the  tibialis 
antictis  towards  the  tibia  with  a  re- 
tractor. The  outer  border  of  the 
tibia  having  been  made  out  witli  the 
forefinger,  the  artery  will  be  found  to 
the  outer  side  of  it,  l}^ng  on  the 
interosseous  membrane.  It  is 
covered  and  held  down  by  a  moder- 
ataly  dense  connective  tissue.  The  artery  is  now  exposed,  a 
MOond  retractor  being  used  to  repress  the  extensor  communis 
(Fig.  45). 

The  venflB  comites  he  so  close  to  the  artery,  and  in  such  a 
position  (jsee  page  174),  and  send  so  many  transverse  branches 
across  it,  that  it  is  practically  impossible  to  certainly  separate 
ihem*     They  will  l^gg^bly  enclosed  in  the  Ugatura    The 


Fig,    45. — rjOAXtTRE  op  bioht 

ANTKBIOB        TIBIAL        AJatB&r 

(trppcR  TSIJUJ). 

A,  Fuflcia  of  leg ;  B,  TibinliB  im* 
ticiis ;  C|  £xteiLK>r  oommunii 
digiWrum ;  a.  Anterior  tibial 
artery ;  6,  Anterior  tibiai 
vmni ;  1,  Anterior  tibial  nerve. 
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nerve  lies  to  the  outer  side  of  the  artery.    The  needle  is 
from  without  m wards. 

The  nerve  may  not  be  seen.  It  may  not  join  the  artery 
untO  the  middle  tliird  of  tlie  hmb  is  reached  It,  howeTer, 
usually  meets  the  vessel  at  the  junction  of  the  upper  witli  th« 
second  fourth. 

Comment. — The  only  difficulty  in  this  operation  is  the 
finding  of  the  gap  between  the  tibialis  anticus  and  the  extensor 
communis  digitorum.  Not  the  least  indication  of  it  exists 
upon  the  surface  of  the  deep  fascia.  The  ** white  line" 
described  by  some  authors  is  a  myth,  so  far  at  least  as  this 
segment  of  the  limb  is  concerned.  On  the  other  hand,  there 
is  a  distinct  septum  between  the  extensor  communis  and  the 
peroneus  longus.  This  is  indicated  by  a  white  line  often 
marked  by  a  deposit  of  fat,  and  also  by  the  escape  of  cuta- 
neous vessels.  The  fascia  to  the  inner  side  of  this  line  is  dense, 
and  is  composed  of  oblique  fibres  all  ruuning  downwards  and 
iuwards.  This  is  the  fascia  covering  the  tibialis  anticus  and 
the  common  extensor.  The  fascia  to  the  outer  side  of  the 
line— that  covering  the  peronei — is  thinner,  and  made  up 
mainly  of  longitudinal  fibres  crossed  by  a  few  transverse 
streaks. 

In  seeking  the  proper  muscular  interval,  the  followu]^ 
points  ma}^  be  observed ;— Incise  the  fascia  precisely  in  the 
**  line  of  the  artery."  That  Une  corresponds  to  the  gap  betwoea 
the  two  muscles.  In  a  nmseular  subject  the  fascia  may  be 
divided  by  a  second  cut  at  right  angles  to  the  first.  Bear  is 
mind  that  the  gap  may  not  be  evident  even  after  a  liberal  turn- 
ing back  of  the  tkscia.  The  fibres  of  the  two  muscles  have  th« 
same  direction,  and  the  outer  edge  of  the  tibialis  anticiis 
may  overlap  the  border  of  the  extensor  communis.  There 
is  usually  a  slight  septum  between  the  two  nmscles,  but  it 
is  limited  to  the  upper  third  of  the  limb,  or  even  the  upper 
fourth  or  upper  sixth.  From  an  operative  point  of  view  it  B 
not  to  be  relied  upon.  The  gii]>  requii*ed  is  to  be  felt  rather 
than  seen.  No  attempt  should  be  m^ide  to  demonstrate  it  by 
cutting.  The  forefinger  and  handle  of  scalpel  should  alone  be 
used.  The  gap  lies  about  a  finger's  breadth  from  the  septum 
between  the  extensor  communis  and  the  peroneus  longus,  and 
about  an  inch  or  an  inch  and  a  quarter  from  the  tibial  crest 
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It  can  be  best  made  out  by  pi-essing  the  forefinger  along  the 
muscles  lengthways,  when  it  is  iijipreciated  as  the  line  of  least 
resistance. 

2.  ligature  in  the  Middle  Third  of  the  Leg. 

OpcrnifiojL— The  position  is  the  sauicas  in  the  al>ove  opera- 
tion. Make  an  incision  three  inches  in  leni^'th  nlong  the  line 
of  the  artery  (Fig.  44).  The  deep  fascia  is  ex]»r>se*I.  The 
interval  between  the  tibialis  anticus 
and  extensor  communis  is  indieated 
by  a  yellowish- white  lino.  This  is  due, 
not  to  a  distinct  septum,  but  to  a  line 
of  fatty  tissue  lodgt^l  between  the  two 
ratisclea  In  ema<}iated  subjects  the 
line  may  not  be  iipparent  The  deep 
f:\scia  is  divideil  along  this  hne.  The 
two  muscles  above-named  are  found 
lying  close  together.  The  outer  edge 
of  the  tibialis  an  tic  us  is  still  mil  sen- 
lar,  but  the  inner  edge  of  the  common 
extensor  is  now  tendinous. 

Flex  the  foot.  Separate  the  mus- 
cles with  the  handle  of  the  scalpel, 
keeping  in  the  direction  of  the  tibia. 
The  artcay  is  found  upon  the  interos- 
seous membrane,  with  the  still  deeply 
placed  extensor  pollicis  to  its  outer  side. 
The  nerve  will  Lk3!  exposed  before  the 
artery  is  reached,  since  it  here  usually 
lies  in  front  of  the  vessel  The  needle 
inay  be  passed  from   either  side.     It 

may  be  imiK)Nsible  to  sepaiate  the  venre  comites,  but  great 
care  must  be  taken  to  avoid  the  nerve.  In  the  hving 
subject  persistent  attempts  to  separate  the  venss  comites  wall 
probably  only  lead  to  lai:r'ruti*nj  oi'  those  vessels. 

a  Ligature  in  the  Lower  Third  of  the  Leg. 

Optfni(Uf}i.—T\w  position  is  the  8anR%  only  the  foot  need 
not  be  si>  much  rotated  in. 

An  incision,  two  to  two  and  a  half  inches  in  length,  is 
made  in  the  line  of  the  arterj%  and  just  to  the  outer  side  of 
the  tendon  of  the  tibialis  anticus 


Fig,  46*— LIOATUItK  OF  KltlHT 
ANTERIOE  TIBtAX  {LOflTKE 
THiatj). 

A,  Anterior  Hnnnlftr  lign- 
tnt'Tit ;  B,  Tibial i a  antic ui ; 
L\  Extenior  proimii*  iwl- 
licb  ;  it,  Antenur  tibiaj 
nrk»ry  i  t,  Anterior  tibial 
veins;  1^  Anterior  tibial 
nerve. 
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The  t<>iiflnn  Tiiiist  be  iflentifiod  beymid  doubt  before  tlie 
operatinD  is  prcK*eL*dud  witli.  Tlie  deep  fuseia^ — h<^re  known  as 
the  upper  band  of  the  anterior  annular  ligament — is  thvided 
in  the  same  line ;  and  the  space  between  the  tibialis  anticus 
tendon  and  the  tendon  of  the  extensor  pollicis  is  detintii 
Both  these  tendons  will  be  exposed.  The  artery  lies  betweosH 
them,  on  the  front  of  the  tibia,  and  embedded  io  a  consider- 
able quantity  of  fatty  connective  tissue.  The  foot  is  a  Httle 
flexed,  the  extensor  poIUcis  tendon  is  drawn  to  the  outer  side 
by  a  small  blunt  hook,  and  the  exposed  arterj^  is  easily  secur**ti. 

The  Qer\^e  Ues  to  the  outer  side,  and  the  needle  should  hv 
passed  from  the  nerve.  As  the  vessel  is  quite  supc^rtieial»  the 
venffi  comites  may  be  separated  so  as  to  njake  room  for  the 
needle  (Fig.  46). 

Conwient — The  operation  is  without  difliculty  if  one  ten- 
don be  not  mistaken  for  another.  The  nerve  may  Ue  in  front 
of  the  arteiy.  The  two  malleolar  arteries — vessels  about  the 
size  of  the  posterior  auricular^ — come  off  just  above  the  ankle- 
joint 

There  are  these  objections  to  the  operation  in  this  situation : 
the  upper  band  of  the  animlar  Hgament  is  divided,  and  the 
synovial  sheath  of  the  tibialis  anticus  will  almost  certainly  be 
opened.  This  is  the  only  synovial  sheath  on  the  front  of  the 
limb  at  this  level 

CoOateral  Circulation  after  Ligature  of  the  Anterior 
Tibial  Artery. 

External  Malleokr  with  Anterior  Peroneal  and  Calcan^  of  Posterior  Peto- 
neal. 

Internal   llaUeolar  with  Internal  Malleokr  of  Posterior  Tibial. 
\  f  fntemiil  rtintar. 

Dorsalis  Pedis  and  /  ]  Extr*m:d  llantj^r. 

ita  Branches  t      ^th      J  Antrrii>r  Peraneal. 

^  ^  Cakanwil  of  Fostcrickr  PoroneiaL 

Museuiiir  brinchea  from  antenor  »nd  poslLi mr  tibial  which  anastomoee 
altar  piertin;;?  Itu'  interosseoui  mtinbrane. 

Varieties  of  the  Anterior  Tibial  Artery; 

1.  The  vessel  nmy  be  wanting,  its  plnee  being  snpplied 

by  perforating  branches  tronj  the  posterior  tibial 

2.  It  may  incline  ontwards  towards  the  fibula  at  the 

lower  part  of  the  leg,  and  then  return  to  its  ordin- 
ary position  on  the  dorsum  of  the  ff>ot 
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3.  It  may  become  superficial  about  the  middle  of  the 
ivg,  and  run  tltt^  rest  of  its  course  covered  only  by 
the  fascia  and  the  skiiL 

THE   POSTERIOR  TIBIAL   ARTERY   (IIL). 

Anatomy,^ — The  vessel  lies  between  tlie  superiiriiil  and  the 
I  deep  muscles  of  the  calf,  and  is  closely  bound  tu  th(>se  of  the 
latter  group  by  the  deep  (asoiti  whicli  covers  theui.     At  its 
origiii  at  the  lower  border  of  the  ]K>plitcus 
t  muscle,  the  artery  is  opposite  the  inter- 
[Vftl    between  the   tibia   and  fibula      It 
rises  on  a  level  with  the  lower  part  of 
le  tubercle  of  the  tibia,  and  about  two 
pinches  below  the  knee-joint     It  divides 
mt  the  lower  border  of  the  imier  anmilar 
[ligament,  on  a  level  with  a  line  drawn 
[from    the   tip   of  the   malleolus  to  the 
[centre  of  the  convexity  of  the  heel 

The  upper  part  of  the  artery  is  very 

Ideeply  placed  beneath  the  giistrocnemius 

id  soleus  muscles.     In  the  lower  third 

[of  the  leg  the  vessel  is  superficial,  being 

[covered  only  by  the  skin  and  the  fascia. 

[It  lies  successively  on  the  tibialis  post- 

js,  the  flexor   longus  digitorum,    the 

(tibia  and  the  ankle-joint     There  are  two 

oomites,  which  Ue  one  on  either 

[aide  of  the  artery.     The  posterior  tibial 

[nerve  lies  at  first  on  the  inner  side  of 

the  artery.     It  crosses  the  vessel  about 

j  one  inch  below  the  lower  border  of  the 

jpopliteus  muscle,  and  nms  for  the  rest 

lof  its  course  to  the  outer  side  of  the 

[•rtery. 

LiTie  of  the  Artery. — A  line  drawn  from  the  centre  of  the 

to  a  point  midway  between  the  inner  malleolus  and  the 

heel  will  correspond  t<i  about  the  lower  half  of  the  artery.    The 

k upper  half  forms  a  slight  curve  inward  from  this  Une  (Fig,  47). 
Indications. — The  artery  may  be  tied  in  the  leg  or  behind 
the  ankla     It  is  usually  secured  for  wound.     The  vessel  may 


Fig.    47.— ixim    OF    THB 

POPUTEAI^  POBTEKIOR 
TIBIMI*  AJXn  FEBONBAI. 
ABTBUKa  (BIOBT  I.tlCB). 
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be  ligatured  at  its  lower  end  in  some  cases  of  wound  of  the 
sole. 

In  some  punctured  wounds  of  the  thick  part  of  the  calf 
doubts  may  exist  as  to  which  of  the  deep  vessels  is  wounded. 
In  such  a  Ciisc  elevation  of  the  limb,  with  pressure,  foUowed 
jK>s.sibly  by  the  distal  ligature,  may  be  a  better  mode  of  treat- 
ment than  an  extensive  dissection  of  a  muscular  limb  in 
search  of  the  bleeding  point.  Laceration  of  this  artery  asso- 
ciated with  fi'ticture  of  the  bone  has  been  successfully  treated 
by  the  distal  ligature  in  Hxinter  s  canal. 

Aneurysm  is  more  common  in  the  posterior  than  in  the 
anterior  tibial  KLinloch  had  tabu- 
lated twenty-two  examples  of  spon- 
taneous aneurysm  in  1882,  The 
tumour  usually  occupies  the  upper 
half  of  the  leg.  WTien  Esmarch*s 
bandage,  iumt,e  flexion  of  the  knee, 
and  compression  of  the  femoral 
have  failed,  the  artery  has  been  se- 
cured with  success  above  tlie  aneur- 
ysm»  provided  the  hitter  has  been 
placed  low  enough  down. 

1.  Ligature  behind  the   Malle- 
olus. 

PfmtimL — The  patient  lies  on 
the  back.  The  knee  is  Hexed,  and 
the  leg  lies  upon  its  outer  sida 
fixvt  lies  upon  the  table  also  on  its 
outer  side,  and  is  secured  in  that 
posture  by  an  assistant  The  sui'geon 
stands  to  the  outer  side  of  the  limb 
in  either  instance  (right  or  left  limb). 
(Jfifnitiau. — A  curved  incision, 
twf>  inches  in  length,  is  madi^  about 
half  an  inch  hehmd  and  parallel  with 
the  margin  of  the  inner  nudleolus 
(Fig.  4«).  The  knife  is  directed  to- 
wards the  tibi^L  The  internal  an- 
nular ligament  is  exposed,  and  divided  over  the  artery.  The 
vessels  and  the  nerve  he  in  a  gap  betweeu  the  tendons  that 


V 


V 


FJg-    48.— LIOATITKK    OF    THE 

m^wr     poaTERioB     tibux 

ASTEBY. 
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be  appreciated  by  the  touch.     The  artery  having  been 
and  separated   fi*oni  the  veins,  the  needle  is  passed 
ithout  inwards. 
Comment — If  the  veins  are  very  elosely  applied  about  the 
SrtCTjr.  they  may  he  inehided  in  the  Hgatnre,     In  nase  of  high 
division  of  the  trunk,  two  vessr^ls  will  ajipear,  and  bulk  will 
letjuire  to  be  secured.     Care  must  he 
taken  not  to  open  the  sheaths  of  the 
adjacent  tendona     Thi'  first  canal  in 
the  annular  ligament  (that  neaivst  to 
the    malleohis)   contains    the  tibialis 
posticus  tendon ;  the  second  contains 
the  tendon  of  the  flexor  longns  digit* 
£ach  of  these  canals  lias  a 
sj^ovial  lining.    Then  follows 
space  wider  than  that  for  either  of 
the  two  named  canals,  in  which  are 
loilged    the    vessels   and    nerve.      A 
fourth  canal  on  the  astragahis,  lined 
also  by  a  synovial  meiubrane,  trans- 
mits the  flexor  longus  pollicis  tendon. 
2   Ligature  at  the  Lower  Third 
of  the  Leg. 

p/>erti/io?i. — The  position  is  the 
aanie  as  in  the  previous  operation. 
An  incision,  two  inches  in  length,  is 
made  along  the  line  of  the  artery 
midway  between  the  margin  of  the 
teodo  AchiUis  and  the  iimer  edge  of 
the  dbia  (Fig.  48)      The  superficial 

and  deep  fascia  are  divided,  together  with  the  upper  part  of 
the  inner  annular  ligament  The  artery  is  foiiiul  lying  on 
the  flexor  longus  digitorum  muscle,  with  the  nerve  to  its 
outer  side.  The  needle  is  passed  from  the  nerve.  The  venre 
comites  will  have  to  be  included  if  they  cannot  be  readily 
I  separated  from  the  artery  (Fig.  49). 
^  ftwnm^if.— The  flexor  lonj^ns  digitorum  contains  fleshy 
^Mbi^  until  the  malleolus  is  reached.  The  vessel  lies  upun  the 
Hpeilij  part,  and  to  the  outer  side  of  the  tendon. 
^m      *nie  communicating  branch  between  the  posterior  tibial 


Fig.  49,— UiiATTlRK  OF  BIOHT 
rO^TKRtOU  TltlJAL  ARTEtlY 
(lowkr  THIHU)- 

A,  Faicia  of  leg  (mtemal  t^n- 
ziul^r  lig]ittj«:nt)  ;  R,  Hex  or 
longuB  iligitorum  and  fcen-^ 
don  ;  c,  Tl'ihIo  Acbillis ;  a, 
Posterior  tibiid  artery ;  6, 
PcMitcrior  tibiiil  vtiin  ;  1, 
Posterior  tibial  nerve. 
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and  peroneal  arteries  arises  an  ineli  above  the  ankle-joint 
The  ligature  will  be  plar^<^cl  above  this  branch. 

3.  Ligature  in  the  Middle  of  the  Calf. 

Operai Ion.'— Tim  posiliyn  is  the  same  as  in  the  preceding 
operations.  The  calf  of  the  leg  rests  upon  the  table  on  its  outer 
side,  and  the  surgeon  leans  over  the  limb.  The  incision  h 
made  from  above  downwards  on   the  right  side,  and  from 


Fig.   60. —THE  5I'>DE  OF  DIYIXirNa  THE  BOL^DB  UJJBUIM  IF  ITQATURB  OF  THt  WfiH 
POflTREtlon  TreiAL  AHTKBT  IS  THK  MtUDL*  OF  THK  CALF.       {Afttr  Farmhntf.) 


below  up  on  the  left.  The  assistant,  armed  with  retractm 
stands  on  the  opposite  side  of  the  table. 

An  incision,  four  inches  in  length,  is  made  in  the  middle 
third  of  the  leg,  parallel  to  the  inner  margin  of  the  tibia  and 
tlu'ee-quarters  of  an  inch  behind  that  crest  of  bone  {FiK*^) 
The  skin  having  been  divided,  care  must  be  taken  not  to 
wound  the  internal  saphenous  vein,  which  shoidd  be  drawn 
aside.  The  deep  fascia — the  fibres  of  wbich  are  all  transverse 
— is  exposed  and  divided  In  a  muscular  subject  the  maigat 
of  the  gastrncuemius  may  be  seen. 

The  soleus  is  now  exposed,  aud  must  be  divided  throajt 
the  length  of  the  incision.  The  aponeurosis  of  the  muscle  is 
cut  through,  together  with  the  fleshy  fibres  attached  to  it  h 
making  this  section  the  knife  should  be  kept  perpendicuk 
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surface  of  the  muscle.     Itfi  edge  will  therefore  be  di- 

^a-cted  towards  the  tibia,  and  its  blade— in  the  pojsitkm  in 

lich  the  lirab  is  held — will  be  nearly  horizontal  (Fig.  50). 

WTieu  the  muscle   has   lieen   divided,  the  outer   part   must 

_b<f  drai^Ti  well  outwards  by  a  liroad  retractor  or  retractors 

iehl  by  au  assistant.     The  deep  fascia  that  covers  in  the 

els  and  the  deep  muscles  of  the  leg  is  now  exposed.     If 

-finger  be  introduced  the  vessel  can  he  felt.     It  must  be 

pinombered  that  the  artery  lies  near  the  outer  border  of  the 

'tibia.     When  the  fascia  has  been  divided  (it  is  usually  very 

Uiin)  the  fleshy  fibres  of  the  flexor  longus  digit  on  im  are  ex- 

These  fibres  all  run  obliquely  downwards.     By  foUow- 

the  surface  of  the  nuisele  the  vessels  are  reached     The 

ins  are  very  Cfjnspi<"uons,  and  may  hide  the  artery.     The 

ve  lies  to  the  out4_>r  side,  and  the  needle  should  be  passed 

am  the  nerve.     It  is  practically  impossible  to  separate  the 

I  tKiuiites  from  the  vessel 

C<mim€7U. — This  operation  requires  a  good  light,  and  may 

^be  most  conveniently  done  with  the  aid  of  a  small  electric 

lamp. 

The  tissues  must  be  carefully  retracted,  and  all  the  soft  parts 

i4rawn  outwards.     In  using  the  retractoi's  roughly,  some  tibres 

>f  the  flexor  longus  digitorum  may  be  torn  up  and  made  to 

hide  the  artery.     This  may  readily  occur  in  the  cadaver.     If 

»iii  dividing  the  soleus  the  knife  be  not  kept  towards  the  tibia, 
tt  too  extensive  division  of  muscle  results,  and  the  wound  is 
unnecessarily  deepened 

If  the  section  of  this  muscle  is  made  too  close  to  the  tibia, 
is  verj"  easy  to  get  the  retractor  beneath  the  flexor  digitorum, 
anil  the  surgeon  dissecting  on  beneath  that  nuiscle  may  And 
^him^olf  at  the  interosseous  membrane.  The  soleus  at  the 
^koint  of  sef^tion  is — in  a  fairly  developed  subject — somewhat 
^Chicker  than  the  Httle  flnger.  Tlie  lateral  tendinous  inter- 
^KN^iion  in  the  substance  of  the  umscle  may  be  encountered 
and  diWded  In  identifying  muscle  it  should  be  remembered 
thai  the  fibres  of  the  s-^leus  in  this  situation  are  attached  only 
Jong  the  narrow  Hne  formed  by  the  inner  margin  of  the  tibia. 
iie  suj^Hju  should  not  lose  sight  of  the  fact  that  the  part  for 
which  he  is  aiming  is  in  a  line  vdih  the  outer  margin  of  the 
ibia. 
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Collateral  Circulation 
Tibial  Artery: 

Peroneal 

External  Calcaneal  of  Pero- 
noal 

External  Malleolar 

Intem&l  Malleolar  of  An- 
terior Tiliial 

Dorsalii*     PtKHs     and     ita 
Bmnches 


after  Ligrature  of  the  Posterior 


with 


with 


Posterior  Tibial  by  «?omTnti- 
nirating  Brsmch  and  by 
Muftculiir  Bninthdd. 

Intemal  rtilmnwil  of  Ejc- 
terajil  I'lnnt^ir. 

External  Plantar. 

Internal  Malleolar  of  Post- 
erior Tibial. 

IntLTTiftl      and      Exteinal 
Plant^tr. 


Varieties  of  the  Posterior  Tibial  Artery : 

1.  The  artery  may  be  very  small  at  its  commencement, 

and    be     reiuforced    lower    down    by    transverse 
branches  from  the  peroneal 

2.  It  may  be  wanting  and  be  replaced  by  the  peroneal 

3.  It  may  be  covered  in  the  lower  tliird  of  the  leg  by 

muscle  which   may  represent  an   accessory   long 
flexor  of  the  toes  or  a  slip  of  the  soleus  (Quato). 

THE   PERONEAL   ARTEHY  (OL). 

Anatomy .^ThJs  vessel  Is  the  same  size  as  the  anterior  tibial 
It  arises  about  an  inch  below  the  lower  border  of  the  popliteiis 
muscle.  It  first  inclines  outwards  towards  the  fibula,  resting 
on  tlie  tibialis  posticus  and  covered  by  the  soleiis  and  the  deep 
fascia.  It  then  descends  vertically  along  the  inner  border  of 
the  bone,  under  cover  of  the  flexor  lorigus  polhcis  (Fig.  47). 
A  little  above  the  middle  of  the  fibula  it  enters  a  fibrous  canal 
between  the  origins  of  the  flexor  longus  polhcis  and  the 
tibialis  posticus.  At  the  lower  third  of  the  leg  the  vessel 
divides  into  anterior  and  posterior  peroneal.  Two  vense 
comites  follow  the  artery.  The  vessel  rapidly  diminishes  in 
size,  and  below  the  middle  of  the  hg  is  often  of  quite  insig- 
nificant dimensions. 

Indications.^The  ligature  of  the  vessel  scarcely  belongs 
to  prat^tical  surgery.  It  may  be^and  has  been — secured  for 
wound,  and  is  in  such  a  ease  reached  through  the  wound 
already  made. 

The  artery  may  in  rare  cases  be  of  laige  size,  and  fbimd  to 
reinforce  a  small  posterior  tibial 
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Ligature  about  the  Middle  of  the  Leg. 

Opet*ation. — The  patiunt  lies  upon  the  aoiind  side,  almost 
upon  the  abdomen.  The  knee  is  a  little  flexed,  and  the  leg 
lies  upon  its  antero-iiiternal  surface,  being  held  firmly  upon 
the  table  by  an  assistant. 

An  incision,  three  and  a  half  inches  in  length,  is  made 
parallel  with  and  immediately  heliind  the  outer  border  of  the 
fibula.  The  centre  of  the  incision  corresponds  to  the  middle 
of  the  leg.  The  fascia  having  been  divided,  the  soleus  muscle 
is  expnsed.  At  the  site  of  the  operation  the  muscle  will  have 
ceased  to  arise  from  the  fibula  (It  takes  origin  from  the 
upper  third  only  of  that  bone.)  The  muscle  must  be  drawn 
inwards,  and  any  portion  of  its  attachment  to  the  fibula  in  the 
up[x'r  part  of  the  wound  is  divided  if  necessary.  Tlie  fibola 
will  now  be  distinctly  exposed.  The  fibres  of  the  flexor  longiis 
poUicis  are  then  to  be  severed  close  to  the  fibula,  until  the 
membranous  wall  of  the  canal  containing  the  vessel  is  exposed. 
This  is  carefully  laicl  open,  and  the  artery  is  found  lying  against 
the  inner  margin  of  the  bone. 

The  needle  may  be  most  conveniently  passed  from  the 
outer  side,  and  will  probably  take  up  also  the  verue  eomites. 

The  muscular  tissue  must  be  well  held  aside  by  retractors, 
as  the  wound  is  deep. 


THE   POPLrrEAL   ARTEHV   (L-II.). 


t  Anatomy. — The  vessel  extends  from  the  opening  in  the 
xictor  magnus  to  the  lower  border  of  the  pophteus  muscle, 
ring  through  the  centre  of  the  popliteal  space.     From  its 
commencement  to  a  point  behind  the  middle  of  the  knee- 
joint,  the  artery  inclini.^s  from  within  outwards;  beyond  this 
point  it  descends  vertically  (Fig.  47).     The  artery  is  deeply 
placed-     Its  upper  end  is  covered  by  the  semi-membranosus 
'ttiuscle,  its  lower  end  by  the  gastrocnemius.     Between  these 
points  it  lies  decjily  in  the  popliteal  space.     The  popliteal  vein 
BUes  close  to  the  artery.     It  is  placed  at  first  to  the  outer  side, 
*^ftnd  a  little  behind  the  artery;  it  tlien  gradually  crosses  over 
that  vessel,  and  uhimately  gains  its  inner  side.     This  vein  is 
Kfemarkably  substantial,  and  has  walls  so  thick  and  dense  that 
"^in  section  they  look  not  unlike  the  tunics  of  an  arter}^     It  is, 
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moreover,  Yery  closely  adherent  to  the  artery.      It  may  be 
double  along  the  lower  part  of  its  course. 

The  internal  popliteal  nerve  is  at  tirst  to  the  outer  side  of 
the  artery,  and  superficial  t* *  it  It  then  crosses  gradually  over 
the  vessels,  and  lies  hebinfl  and  to  the  inner  side  of  them,  below 
the  joint.  The  nerve  is  throughout  separated  from  the  artery 
by  the  vein.  In  the  centre  of  the  ham  the  nerve  and  vein 
he  exactly  over  the  artery. 

The  crease  in  the  skin  which  crosses  the  popliteal 
spaee  transversely  is  some  way  above  the  Hrte  of  the  knoe- 
joint 

The  guide  to  the  upper  part  of  the  artery  is  the  outer 
border  of  the  semi'membranosus.  The  popliteal  ends  on  a 
level  with  the  lower  part  of  the  tubercle  of  the  tibia. 

Indications. — The  cunditions  w^hich  would  justify  ligature 
of  tlie  popliteal  artery  are  exceedingly  few.  If  a  Ugature  be 
required  in  dealing  with  aneur\^sm  of  the  leg,  the  femoral  ivould 
be  secured.  So  many  and  so  exceptional  diffieidties  attmd 
the  operation  of  AntyUus  in  cases  of  pophteal  aneurysm  that 
most  surgeons  prefer  to  deal  with  such  cases  by  amputation 
when  other  mean.s  have  lailed. 

The  popliteal  may  be  ligatured  in  some  cases  of  wound,  e.g.^ 
a  woimd  received  from  the  chisel  in  peribrmmg  osteotomy. 
MacC'ormac  considers  it  may  be  hgatured  '*  possibly  for  a 
small  recent  traumatic  aneuiysm." 

The  artery  may  be  secured  at  its  upper  or  at  its  lower  part 
In  the  middle  of  its  course  it  would  scarcely  be  exposed  surgi- 
cally. The  vessel  is  here  very  deeply  placed,  is  surroundetl  by 
mu<*h  fat,  is  covered  by  the  vein  ancl  the  nerve,  is  giving  off 
numerous  branches,  and  is  very  close  to  the  synovial  mem- 
brane of  the  knee-joint 

Even  as  a  dissecting-room  operation,  the  ligature  of  the 
artery  at  Its  niiddle  third  has  little  to  recommend  it, 

1.  Ligature  of  the  Lower  Part  of  the  Artery. 

Operatioru— The  patient  is  so  rolletl  over  as  to  reat  upon 
the  shoiddcr  and  one  side  of  the  chest,  and  is  indeed  made  to 
lie  as  nearly  prone  as  the  eircuuistiuiiis  atteudiDg  the  adminis- 
tration of  an  anaesthetic  will  purmit.  The  limb  is  fidly  ex- 
tended. The  surgeon  will  stand  to  the  outer  side  of  the  left 
Umb  and  to  the  inner  side  of  the  right     The  chief  assistant 
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opposite  to  hiHL     In  the  ease  of  either  extremity  the 

lull  is  made  from  above  do\\'B  wards. 

!  A  vertical  incision — from  three  to  three  and  a  half  inches 

leogth — is  made  over  the  back  of  the  limb,  commencing 

site  to  the  centre  of  the  pujditeal  space  (i.e,,  the  level  of 

tie  knee-joint),  and  extending  rlownwartls  over  the  interval 

|belwe**n  tlie  two  heads  of  the  gastrocnt^mius  mnscle. 

The  skin  ami  stiperficial  fascia  having  been  divided,  care 
lust  be  taken  not  to  damage  the  short  .saphenous  vein  and 
ra  These  stnictnres  will 
^appear  at  the  outer  part  of  the 
wound,  and  should  be  drawn 
tami  twartis.  The  deeper  fascia  is 
B^vided    in   the    same   vertical 

The  heads  of  the  gastrocne- 
lius  muscle  are  now  exposed, 
id  tlie  surgeon  follows  the  in- 
^rral  between  tbf'm.     On  each 
ide  of  this  gap  a  sural  artery 
be  found,  accompanied  by 
nerve  to  the  corresponding 

of  the  muscle. 

Deep  in   the  interi^al  itsell 

lie  large   nerv^e   to  the  soleus 

luscle  (from  tlic  internal  popli- 

il)  will  probaltly  be  met  with, 

must  be  drawn  aside.     It 

Uy  lie«  directly  in  the  line 

>f  tlie  operation. 

Follf>wjng  the  short  saphen* 

Tein,  the  surgeon  is  guided 

the  popliteal  vessels.      This 

rt  of  the  operation  is  rendered  easier  by  flexing  the  knee- 

l  a  little  so  as  to  relax  the  gasti*ocneinius.     The  internal 

ileal  nerve  is  first  encountered,  then   the  vein  and  the 

Tlie  two  tirst-named  structures  are  drawn  to  the  inner 

|de.     The  artery  is  cleared,  and  the  needle  is  passed  (rvm 

ie  inner  side  (Fig,  51). 

2.  Ligature  of  the  Upper  Part  of  the  Artery.— This 


3 


Fig.      51.— LIQATCBK     or     ttlOKT 
pOPMTEAi*    (LOWKft  PART), 

A,  FctsciA  ;  B,  Oantroonemius  ;  J>  Pop- 
liteal jirter-y  ;  fr,  Poi»lit€al  vein  ;  e^ 
Exterrjal  SKpbetiou&  vein  ;  i.  loter- 
rittl  impliteal  nen'c  ;  2,  Muficular 
bmiiches;  3*  Extcmnl  lapht-rtoiu 
nerve. 
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opemtion — kno^^n  as  Jobert  s  operation  fi>r  the  ligature  of  the 
popliteal  arteiy  {NovLvelle  Blhliofheqne  MetL,  Fek,  LS27) — is 
carried  out  in  the  thigh.  The  vessel  is  secured  close  to  the 
inner  side  of  the  femur,  and  is  reached  between  the  semi- 
membranosus muscle  and  tlio  tendon  of  the  adductor 
magnus, 

Opetntion, — The  patioiit  lies  upon  the  back,  with  the  hip  a 
little  flexed  and  the  thigh  fully  abdueted  and  rotated  outwarda 
The  knee-joint  is  bent  at  a  right  angle,  and  the  knee  and  leg 
are  thus  made  to  lie  upon  the  outer  side. 

The  surgeon  stands  to  the  outer  side  of  the  extremity  in 
either  case.  The  incision  on  the  right  side  is  made  from 
above  downwards,  and  on  the  left  from  below  upwards.  The 
chief  assistant  faces  the  operator. 

The  incision  is  three  inches  in  length,  is  commenced  at  the 
junction  of  tlie  middle  with  the  lower  thirds  of  the  thigh,  and 
is  parallel  with  and  just  posterior  to  the  teiKhm  of  the  adductor 
maguus.  The  position  of  this  tendon  should  have  been  well 
defined  (Fig.  52). 

After  the  skin  has  been  divided,  there  will  probably  be 
found  in  the  subcutaneous  fat  the  anterior  division  of  the  in- 
terna! cutaneous  nerve,  which  lies  usually  in  the  direct  line 
of  the  operation.     It  should  be  dra^vn  aside. 

The  anterior  edge  of  the  sartorius  muscle  is  next  exposed, 
and  the  whole  muscle  must  be  displaced  backwards. 

I'pon  this  nuisele  at  this  point  will  lie  the  internal 
saphenous  vein.  The  vessel  may  possibly  be  exposed,  in 
which  case  it  is  drawTi  backwards  with  the  sartorius. 

The  trunk  of  the  internal  saphenous  nerve  is  not  en- 
countered.    It  lies  beneath  the  sartorius. 

The  deep  fixsc^ia  having  bc^n  well  divided,  the  t^endon  of  the 
adductor  magnus  is  sought  for,  and  is  drawn  fonvards  with  a 
bhmt  hook.  The  semi-memhranosus  muscle  is  next  exposed, 
and  is  drawn  backwards  with  a  retractor.  The  operator  now 
stacks  for  the  artery  in  the  interval  between  the  two  stniciurea. 
The  vessel  will  be  surrounded  by  much  connective  tissue,  and 
is  lying  close  to  the  bona  The  internal  popliteal  nerve  is  here 
at  some  disttmce  from  the  vessel,  and  will  not  be  seen  The 
Vf»in  also  is  not  necessarily  exposed.  It  lies  posterior  to  the 
art4^ry»  and  to  its  outer  side.     Indeed,  as  approached  from  this 
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point  the  artery  is  the  most  superficial  of  the  three  Btructures 

When  the  vessel  has  been  projierly  exposed,  the  needle 

flUtj  be  passt*d  from  bidow  upwards. 
^L       An  anearj'sm  needle  with  a  large  lateral  curve  will  be 
^Bfinund  the  most  convenient 
r  In  performing  this  operation  care  must  be  taken  not  to 

wound  the  deep  branch  of  the  anastoinotiea  magna  artery, 
L     which  runs  along  the  anterior  surface  of  the  adductor  magnus 
^ftteudon, 
^"       Collateral  Circulation  after  Ligature  of  the  Popliteal 

Artery, 

The  inferior  articular  jtrtent ;+,  the  anterior  tibial  recurrtnt  (with  poftsibly 
!  postanor  tibial  rocurrout  Hud  superior  fibular  brajii^hcH  of  tbe  iuiteri<»r  tibi&l), 
r  the  Ugatiire  C4>iuiimmciit<3  wiUi  the  superior  articular  arieriea,  the  anasto- 
i  imd  external  tiirc unifies  arteries  ahute  tbe  li^^ilure, 
r  hnuMshet  wiU  alao  take  part  in  esUbbobing  the  new  otnaulation. 

Varieties  of  the  Popliteal  Artery. — This  artery  is  very 

^Idoni  found   to  deviate   from   the  nornial   condition.     The 

Dnly  varic'ty  which  is  at  all  couunon  is  tbe  high  division  ot 

tie  vessel  into  its  tenuinal  branches    Such  di^dsion  may  take 

i\ Opposite  the  knee-joiiit  or  even  behind  the  intercondyl- 

Efttta  of  the  femur. 

THE    KEMURAL  ARTERT. 

Aaatomy. — The  diameter  of  the  common  femoral  is  from 
10  ni.nL,  the  superticial  femoral  is  the  she  of  the  carotid 
ry  and  the  profunda  of  the  brachial 

At  the  groin  the*  artcrj'  is  in  fmnt  of  the  summit  of  the 

head  of  the  fenmr.     At  its  lower  end  it  lies  dose  to  the  inner 

f«oe  of  the  shaft  of  the  femur,     lietween  these  points  it  is 

at  some  Utile  distance  fruui  the  bone. 
The  vessel  lies,  in  order  from  above  downwards,  upon  the 
|X'Ctmen8,  mlductor  brevis,  adductor  longus,  and   the 
Ion  iif  the  iwldu<-tor  maginis. 

The  femoral  lies  at  tirst  in  Sciiq)a's  triangle,  where  it  is 
lpt»rrii*iaL     The  apex  of  this  triangle  is  from  three  to  tliree 
111  a  half  inclii'^  below  Poiij mart's  ligament. 
The  vessel  then  enters  Hunter  s  canal,  which  uocupies  the 
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In  this  canal  are  the  artery  and  vein,  the  internat 
saphenous  nerve,  and  the  superticial  part  of  the  anastomotica 
magna  artery, 

Tlie  profunda  femuris  arises  one  mch  and  a  half  below 
Poupart's  ligament,  and  the  two  circumflex  arteries  some  two 
inches  l>eIow  tliat  stnieture. 

At  thf^  gruLn  the  femoral  vein  is  upon  the  same  plane  as 
the  artery,  and  to  its  mner  side.  At  the  apex  of  Scarpa's  tri- 
angle the  vein  is  behind  the  artery.     In  Hunter^s  canal  it  lies 


Fig.    52.— LliJATUHK    OF    THE  BIGHT  fOMMON    i^KMOHAL  AT    THE  BA8B    OF    SCARFa's 

tbia^ole;    of  the   femohaj,   at   the  apex    of    SCABPa'S    IratAMOLl  AKD    DC 
HUKT«K*»  OANAL^    AND  OF   THE  UPPKE    PAHT  OF  TEE  POPLITEAL. 


behind,  and  a  little  to  the  outer  side.     The  vein  is  throughout 
very  close  to  the  artery. 

At  the  a]iex  of  Scarpa*s  triangle  both  the  femoral  and  the 
profunda  veins  separate  the  two  corresponding  arteries ;  the 
order  from  before  backwards  being — the  femoral  artery,  the 
femoral  vein,  the  profunda  vein,  the  profunda  arter)^ 

The  anterior  crural  nen^e  lies  well  to  the  outer  side  of  the 
artery  at  the  grom.  The  internal  cutaneous  nerve  cwjsses  the 
vessel  at  the  upper  edge  of  the  sartorius.  The  internal  saphc 
nous  nerve  comes  in  front  of  the  artery,  just  above  tlie  middle 
of  the  thigh,  and  lies  in  front,  and  a  little  to  the  outer  side  of 
it,  in  Hunter  s  canal 

The  course  of  the  long  saphenous  vein  may  be  roughly 
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rppresenU*d  by  a  line  drawn  from  a  point  about  three-quarters 
^i  an  inch  to  the  inner  side  of  the  line  of  the  femoral  artery  at 
ie  groin,  to  the  posterior  border  of  the  sartoriua  muscle,  at  the 
&vel  of  the  condyle  of  the  femur. 

Line  of  the  Artery. — The  hip  being  a  little  flexed  and  the 
ligh  abducted  and  rotated  outwards,  a  line  is  drawn  from  a 
oint  midway  between  the  anterior  superior  spine  of  the  ilium 
ad  the  symphysis  pnbis,  to  the  tuberosity  of  the  internal  eon* 
fie  (Fig.  52).  The  centre  of  Poupart's  ligament  is  entirely  to 
le  outer  side  of  the  line  of  the  vessels. 

Indications. — The  superficial  femoral  may  be  Ugatured  in 
[miter's  canal  or  at  the  apex  of  Scarpa*s  triangle.  The  com- 
lon  femoral  may  be  ligatured  at  the  liase  of  that  triangle. 

The  only  one  of  these  three  operations  which  is  performed 

rith  any  d^ree  of  frequency  is  the  Ugatnre  at  the  apex  of 

>a*s  triangle.     This  is  called  the  '*  place  of  election/'  and 

an  J  case  in  which  ''Ugature  of  the  femoral"  is  advised  or  is 

nentioned,  it  is  assumed  that  the  vessel  is  secured  at  this 

>int 

A  ligature  may  be  applied  here  in  certain  cases  of  popliteal 
ad  lower  femoral  aneurysm  which  have  resisted  simpler  treat- 
ment, and  in  certain  cases  of  wound. 

The  femoral  lias  been  tied  at  this  point  also  for  the  relief 
'  elephantiasis  Arabum. 

A  ligature  is  verj^  rarely  indeed  applied  to  the  common 

BUioraL     Great  risks  attend  the  procedure.     The  risk  of  gan- 

i  is  considerable,  as  is  also  that  of  secondary  hiemorrhage. 

operation  has  proved  to  he  more  dangerous  when  the 

el  is  secured  between  the  deep  epigastric  and  profunda 

jries  than  when  it  is  Ugatured  either  above  or  below  those 

iches. 

The  numerous  small  vessels  which  arise  from  the  common 

5111  oibI,  the  proximity  of  the  profunda,  and  the  occasional 

jb  oripn  of  that  vessel  or  of  one  of  the  circuuiflex  arteries, 

ler  a  sound  occlusion  of  the  main  artery  a  matter  of  un- 

"^rtAtnty.      In    most    of    the     eircu instances    in    which    a 

lUirn   of  the  common   femoral   might   be  suggested,  the 

^uriiig  of  the  external  iliac  artery  is  the  better  procedure 

actual  practice. 

The  common  femoral  is  secured  as  a  preliminary  measure 
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in  some  amputations  at  the  hip  joint,  and  in  certmn  casei 
of  wound. 

The  hgature  in  Hunter*8  canal  lias  been  employed  in  cases 
of  wound,  in  some  exeeptioual  examples  of  aneurysm,  and  in 
bleeding  from  the  stiuu])  after  amputation  through  the  lower 
part  of  the  thigh.  John  Hunter  was  the  first  siirgeou  to 
apply  a  ligature  to  tliis  part  of  the  artery  for  poplitail 
aneurysm.     The  operation  was  performed  in  1785* 

Position.— The  patient  hes  iij>on  the  back,  with  the  hip 
a  little  Hexed,  wuth  the  tliigli  abduet«>d  and  rotated  outwank 
with  the  knee  bent  and  the  leg  resting  upon  its  extoniai 
surface. 

The  surgeon  stands  to  the  outer  side  of  the  limb  in  either 
case,  and  the  chief  assistant  is  placed  opposite  to  him.  The 
incision — in  the  ease  of  the  right  thigh — is  made  from  abow 
douTiwards,  and  in  the  case  of  the  left  fiom  l»idow  upward!^ 

Ligatnre  of  the  Superficial  Femoral  in  Hmiter's  Canal 

Operalionfi. — The  limb  having  been  placed  as  already  indi- 
cated, an  incision  three  and  a  quarter  inches  in  length  is  uimU 
along  the  line  of  the  artery  in  the  middle  third  of  the  thi|:b 
(Fig;  52). 

In  the  layer  of  subcutaneous  tissue  the  anterior  dirisi^^J 
of  the  internal  cuUvneous  nerve  will  probably  be  met  with, 
and  to  the  inner  side  of  it  the  long  saphenoiis  vein  This 
vessel  must  be  dra^vn  inwards. 

Tlie  fasica  lata  is  now  divided  in  the  line  of  the  ariginaJ 
wound,  and  the  sartorius  is  exposed.  This  muscle  must  be 
clearly  identified.     Its  fibres  run  dowTi wards  and  inwards.        j 

The  anterior  or  outer  edge  of  the  muscle  having  been 
exposed,  the  whole  structure  is  drawn  inwards  with  a  suit&bfc 
retractor. 

The  site  of  Hunter's  canal  lying  between  the  adductor 
magnus  and  the  vastus  internus,  can  now  be  well  detineA 
especially  if  the  fibres  of  the  great  adductor  and  the  Iowtbt 
border  of  the  adductor  longus  are  made  prominent  bj  folly 
abducting  the  thigh, 

\^^en  any  fatty  tissue  which  may  obscure  the  part  lia* 
been  clearetl  away,  the  fascia  which  iV>rms  the  roof  of  Hun^^J'- 
eanal  is  rendered  distinct  The  fibres  forming  this  &scia  v^ 
arranged  transversely. 
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At  this  point  there  may  he  exposed,  at  the  outer  side  of 
the  wound,  the  nerve  to  the  vastus  in t emus. 

The  canal  is  opened  in  the  line  of  the  original  wound,  and 
the  arterj'  exposed  (Fig,  5-3). 

The  needle  may  be  passed  from 
either  side. 

In  front  and  to  the  outer  side  of 
the  vessel  will  be  found  the  internal 
saphriious  nerve,  which  is  easUy 
Avoided, 

Care  most  be  taken  that  the 
vein  be  not  damaged  in  passing 
the  needle  round  the  art^^ry. 

Corn  vie Hf.-^The  cut  is  apt  to  be 
made  too  far  outwards,  in  which 
<;ase  the  vastus  internes  is  exposed 
instead  of  the  sartorius,  and  the 
one  muscle  may  be  mistaken  for  the 
other.  Their  tibres,  however,  run  in 
opposite  directions,  those  of  the 
vastus  downwards  and  outwards, 
those  of  the  sartrvrius  downwards 
And  inwards. 

The  incision  may  be  made  too 
low  down,  and  the  popliteal  artery 
be  reached. 

In  making  the  skin  wound  care- 
lessly the  internal  saphenous  vein 
has  been  cut  into. 

The  whitish  tendon  of  the  adductor  magnus  has  been 
mistaken  for  tlie  arter}^  in  the  dead  subject. 

Faral>euf  recommends  that  as  soon  as  the  siirtoriu 
muscle  has  been  di^awn  aside,  the  thigh  should  be  weL 
abducted  and  rotated  out.  so  as  to  bring  into  prominence 
a  tendinous  cord — la  corde  tjui  vihre — which  is  derived  from 
the  lower  fibres  of  the  adductor  kmgus,  and  is  passing  to  the 
^neral  adductor  insertion,  ThLs  cord  helps  to  detino  the 
canal  and  the  incision  is  made  first  to  its  outer  side. 

2.  Ligature  of  the  Superficial  Femoral  at  the  Apex  of 
Scarpa's  Triangle. 


Fig.  53.-"LlOAtlRK  or  RtOUT 
KKMoaAL  ARTJCKY  ISi  HUNTKE^ 
CAXAL. 

Af  Fascia  Uta ;  B^  SiirtonuH ;  C, 
Vastus  intemmi;  n,  Fnncia 
doping  in  Himt^r'A  c&nvkl ;  E, 
Sheath  of  artery  ;  '^  Femoral 
artery;  1^  Long  6h[>Ii«iiwuii 
nerve ;  2,  Anterior  brunch  i*f 
inierDiil  outanci^iiii  uerve. 
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Opetniion. — ^Tlie  limb  is  placed  in  the  position  alrea 
indicated,  and  the  line  of  the  artery  is  marked  out 

An  incision  three  inches  in  length  is  made  along  this  line  j 
as  it  crosses  the  apex  of  Scarpa's  triangle.     The  centre  of  th&  j 
wound  should  correspond  to  the  apex,  and  the  incision,  there-  " 
fore,  will  reach  to  within  one  and  a  half  or  two  inches  of 
Poupart's  ligament  (Fig.  52). 


A  large   tributary   of  the 


\ 


having  j 


[1  ' 


internal  saphenous  vein  will 
usually  be  exposed,  and  if  it 
cannot  be  dra\^Ti  easily  aside 
it  should  be  divided  between 
two  hgatures. 

The    fascia    lata 
been  divided  in  the  oiginal 
Hue,  the  sartorius  is  exposed 
at  the  outer  part  and  inferior 
ll  ^     end  of  the  wound,  its  tibres 

running  downwards  and  in- 
wards. 

Its  inner  border  should 
be  well  isolated,  and  the 
whole  muscle  is  then  drawn 
outwards. 

The  ojierator  now  feels 
for  the  groove  of  the  artery. 
In  front  of  the  vessel  will  be 
found  branches  of  the  in- 
temal  cutaneous  nerve,  and 
deeper  and  to  its  outer  side 
are  the  long  saphenous  nerve, 
and,  possibly,  the  nerve  to 
the  vastus  intemus  (Fig. 
64> 

The  sheath  of  the  vessel 
shoidd  be  well  opened,  and 
the  needle  passed  from  the  inuer  side. 

Comment. — Scarpa's  triangle  is  much  smaller  than  would 
appear  to  be  the  case  when  the  dissected  region  is  inspected- 
There  may  be  no  more  than  two  inches  of  the  arterj' 
left    uncovered    by    the   sartorius    muscle.     An    unusually 
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Fig.  54.— LTOATIRE  OP  RrOHT  rKMORAI* 
ARTKHT  AT  APEX  Or  SCARPA'S  TRl- 
ANi.LK, 

A»  Fiucm  UtA ;  b,  SiirtoriiiB  ;  c.  Adductor 
longtiei ;  p.  Sheath  of  artery  ;  n,  Fe- 
rooril  iu-t«i7 ;  h^  Tribut&ry  to  internal 
Mphenout  vein ;  I,  Long  taphenoiu 
nenre  j  2,  IntenuU  cutaneous  nerre. 
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broad  sartorius  adds  a  little  to  the  difficulty  of  the  opera- 

In  order  to  rear*h  the  edge  of  the  sartorius  muscle 
easily,  the  cut  is  oft*';i  uiade  too  much  to  the  inner  side, 
with  the  residt  that  the  great  sapheooiis  vein  is  cut  into. 
On  the  other  hand,  if  the  thigh  be  not  placed  in  proper 
position,  the  incision  is  apt  to  fall  too  mucti  to  the  outer  side. 

The  special  danger  of  the  operation  consists  in  the  woimd- 
ing  of  the  vein  m  passing  the  needle»  The  greatest  care 
must  be  taken  to  open  the  sheath  of  the  arteiy  well,  and  to 
keep  the  point  of  the  needle  close  to  the  arterial  wall 

An  aneurysm  needle,  curved 
Literally,  will  usually  be  found  the 
more  convenient 

:i  Ligature  of  the  Common 
Femoral  at  the  hase  of  Scarpa's 
Triangle. 

OpercUion.  —  The  position  of 
the  surgeon  and  of  the  patient 
has  l>een  already  iodieattMl  An 
incision  two  mches  in  length  is 
commenced  a  little  above  Pou- 
part's  ligament  (i.e.,  on  the  abdo- 
men), and  is  carried  downwards 
parallel  with  the  hue  of  the  artery 
(Fig.  52). 

In  dividiug  the  layer  of  fatty 
tissue  which  covers  the  fascia  lata, 
Cire  must  be  taken  not  to  injure 
any  of  the  lympliatie  glands  of 
the  region,  and  to  avoid  the  super- 
ticial  veins,  not:d>ly  the  superti<4al 
epigastric  and  sufierticial  circum- 
flex iliac.  Tlie  cribriform  fascia  is 
now  divided  in  the  origiual  Hue,  and  especial  care  must  be 
taken  not  to  wound  the  superficial  arteries,  the  two  which 
usually  come  nearest  to  the  iiieision  being  the  superior  exter- 
nal pudic  and  the  supertieinl  epigastric. 

The  crural  branch  of  the  geiiito-enu'al  nerve  lies  upon  the 
sheath  of  the  artery,  but  upon  the  outer  side  of  the  vessel 


IK 


B- 


Pig.  55.  —  Uti.\riU£  OF  RIOKT 
COltMON  rKAlOKAI.  AT  BASE  UP 
»CAltPA'a  TRIAA'OLE, 

A,  Line  of  rmq>Art*s  lignment ; 
II,  Su]ii*riicia.l  fiuicia  ;  i\  Fascia 
latft  ;  I  J,  8ht?n,th  ;  o,  Fenioml 
ttrt.;  A,  Fc'inoml  vein  ;  r,  Intv 
saphenoai  vein ;  1,  Genitci- 
LTural  nurve. 
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The  sheatli  being  clearly  exposorl  and  carehilly  opened, 
the  oecdle  is  ptissud  from  the  inntir  side  (Fi^.  55). 

Comvient — By  starting  from  the  level  of  the  centre  of 
Poupart's  Ugament,  the  incision  is  placed  to  the  outer  side  of 
the  Ime  of  the  vessels,  and  the  vein  is  thus  more  certainly 
avoided,  "WTien  the  vein  is  at  all  distended,  it  is  apt  to 
overlap  the  artery. 

Collateral  CirGnlatioE  after  Ligature  of  the  Femoral 

Artery. 

(a)  Affer  Ligature  of  the  Coiruntm  Feinoral : 


Internal  piidio  with 

Gluteal  with 

Oircmnflex  ilian  with 

Ohturator  with 

Bdatic  with 

Comee  nervi  ieduadiei  with 


Behw, 
Pudic  of  femorah 
Esctcnml  circumflex,  intomal  circuiaflex,  and 

first  perforating. 
External  circumflex. 
Intenml  circumflex. 

Superior  perloratiog  and  izLtemal  clrciimlex. 
Perforating. 


(b)  After  Ligature  of  the  Superficial  Femoral : 


Above. 
External  cii-cumilt^x 


Perforating  arterie*A 
and  termination  of  V 


profunda. 


with        Lower  muAcular  hraachea  of  femoral,  \ 

tomotica  magna,  and  superior  articular 
branches  of  popliteal. 
/'Miiij^^ular    brnnelied   of  the  lemonil  and 
with         \         popUtoal  and  the  auporioi'  articular 
C         itrtories. 


A  communication  is  effected  along  the  back  of  the  thigh, 
between  the  sciatic  artery,  the  terminal  branches  of  the  inter- 
nal circnmfles,  the  perforatuig  arteries,  and  the  branches  of 
the  popliteal  '*  In  several  instances  in  which  the  condition 
of  the  vessels  has  been  examined  after  hgature  of  the  femoral 
(or  external  iliac)  artorj%  the  comes  nervi  ischiadici  has  Ixsen 
found  much  enlarged,  forming,  with  anastomotic  branches 
from  the  perforating  arteries,  a  vessel  which  accompanies  th« 
great  sciatic  nerve,  and  enrls  below  in  the  popliteal  artery,  or 
one  of  its  brauches/*     {Qitain,) 

Varieties  of  the  Femoral  Artery. — 1.  The  femoral  may 
divide  below  the  origin  of  the  profunda  into  two  vessels, 
which  reunite  again  at  a  variable  distance  above  the  opening 
in  the  adductor  iiiagiius  to  form  a  single  pophteal  artery. 


A 
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JkMf^  aberranfi  may  leave  the  external  iliac  artery,  and 
f  l&y  the  inner  side  of  the  common  femoral  artery,  may 

join  the  superficial  femoral  about  the  apex  of  Scarpa's  triangle. 
^  3.  The  main  artery  of  the  limb  may  Ije  found  wholly  at 
Bihe  back  of  the  thigh,  anfl  be  derived  from  a  gi'eatly  enlarged 
Ktfctfitic  artery. 

H  4,  The  profimda  may  arise  from  the  inner  or  from  the 
^pofiterior  side  of  the  main  vessel,  anil  may  take  origin  less 
I      than   one  inch  or  more   than    two   inches  below  Poupart  s 

ligament 

5.  The  circumflex  arteries  may  arise  in  whole  or  in  part 
^m  the  femoral     This  especiall>^   applies  to    the   internal 

peircumflei. 

6.  The  femoral  may  give  off  the  deep  epigastric,  the  cir- 
[ciimflex  iliac,  or  the  great  saphenous  artery.     The  last  named 

arises  above  or  l>elow  the  origin  of  the  profunda,  and 
along  Hunter's  canal,  becomes  supi-rficial  at  the  inner 
ide  of  the  knee,  and  follows  the  internal  saphenous  vein  to 
le  ankla 


ym 


CHAPTER    V. 

Ligature  of  the  Iuac  Arteries,  and  of  the  Abdohisal 

Aorta. 

THE   EXTERNAL  ILIAC   ARTEHr, 

Anatomy.^ — ^This  vessel  extends  from  the  bifurcation  of  th« 

common  iliac,  at  the  lumbo-sacral  articulation,  to  Poupart's 
ligament,  measures  from  three  and  a  half  to  four  inches  in 
length,  and  has  a  diameter  of  from  9  to  10  m.m. 

The  artery  lies  upon  the  ihac  fascia,  with  which  it  is  coa- 
nected  by  a  thin  sheath  derived  from  the  subperitoneal  tissue. 

It  runs  along  the  inner  margin  of 
the  psoas  muscle,  iind  at  Poupart's 
Ugaiuent  is  placed  actually  upon  Uial 
muscle. 

It  is  covered  by  peritoneum 
The  sigmoid  Hexure  crosses  it  on  Utt 
left  side,  and  the  terminal  part  d 
the  ileiun  on  the  righu  The  uMet 
passes  over  the  vessel  at  the  point 
of  bifurcation  of  the  common  iUsc 
About  three-quarters  of  an  ml 
above  Poupart's  ligament  the  nrt*^ 
is  crossed  by  the  circumflex  ilutf 
vein  (represented  at  this  point  by  i 
siijgle  trmik). 

Passing  over  the  lower  part  <if 
the  artery  are  the  spermatic  vessels,  and  the  vas  deferens. 
which  latter  curves  round  the  deep  epigastric  artery* 

The  genital  branch  of  the  genito-crural  nervo  lies  upc© 
the  artery  at  its  outer  side.  Some  lymphatic  glands  and  noi 
a  few  lymphatic  vessels  he  upon  or  about  the  vessel. 

The  deep  epigastric  artery  arises  about  one-fourth  of  m 
inch  above  Poupart's  hgament,  and  nins  between  the  traiH' 


Fig.   56,  —RELATION  OK  VEENS  TO 
THE  OOMUON   ILIAC    AKTEKlEfi* 


7ATUBE 


ITERNAL   ILIAC   ARTERY. 


^m 


m 


Rerialis  fascia  and  the  p^ritoueum,  in  the  direction  of  the 

|liiiibiUcu&     The  deep  eirciuotlex  iliac  arterj'  cornea  oii"  usually 

slow  the   epigastric,   and   runs   on t wards  behind  Poupart's 

lent,  and  rests  upon  the  iliacua  umscia 

The  external  iliar  vein  is  at  tirst  behind  the  artery,  and  a 

ittlo  to  the  inner  side.     It  ultimately  is  found  upon  the  same 

[plane   as  the  artery,  and 

'entirely  to  the  inner  side 

(Fig.  56X 

The  internal  abdominal 

ag  is  situated  about  half 

inch  above  Poupart's 

|igUTnent»  opposite  a  point 

lidway   between   the  an- 

'  terioT  superior  spine  of  the 

ilium  and  the  symphysis 

)  pubis. 

Line  of  the  Artery, — 
line  dra¥m  on  the  sur- 
of  the  abdomen  fi-om 
^a  spot  about  a  finger's 
breadth  to  the  left  of  and 
below  tlie  navel,  to  a  point 
[snidway  between  the  an- 
I  tenor  superior  iliac  spine 
.•Ofl  the  symphj-sis  pubis. 
I  The  upper  third  of  this 
|iine  represents  the  com- 
[mau  iliac,  the  lower  two- 
ttlmds  the  external  iliac 
Hg.  57). 
Indications. — ^The  ar- 
has  been  secured  in 
of  wounds  and  of 
^adary  haemorrhage, 
id  for  the  treatment  of  aneurysms  in  the  upper  part  of  the 

It  has  been  ligatured  also  to  arrest  the  progress  of  malig- 
it  gro¥rths,  and  to  modify  the  condition  of  the  limb  in 
eiphantiasifi  Arabuut 


Fig.  57.  —  LIOATtlRK  OF  UTIBKAL  ILIAC 
ARYKbV, 

fl,  Coo]»i'r'*  niothod  (modified);  ^,  Abenjctlny^ 
nifthu.1  (iiKMiitied).  Tlits  ftirowi  [loint  tu  the 
aitttrior  i>u|H;nor  spines  nud  the  spiiie«  of 
the  pub««. 

tIGATUBK  OF  COMMON   ILIAC  ABTEBT. 

e,  S(fott^«  iDtitiiod  (m«>ilif!cid)  ;  r£,  Marcel iti 
DtivHrK operation;  f.  Point  11  indi  to  tUc 
ouU'i'  sitle  of  the  wmbilictis  ;  j,  li^atuii>t  of 
intcnml  iliac  lu't^ry  (LutruperituneiLl  opera- 
tion). 
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So  far  as  the  mortality  of  the  actual  operation  is  concerned, 
the  prot^L'ihire  may  be  regarded  as  a  successful  one,  169 
recorded  eases  having  given  in  all  but  Gl  deaths  (Lidell). 
The  vessel  was  ligatured  for  the  first  time  in  1796  by  Mr. 
Abernethy  for  inguinal  aneurj^sm.  His  first  two  cases  died, 
but  the  third  and  fourth  recovered.  {Medical  and  Physical 
Joitrt}(tl.  1802.  page  97  :  and  **  Surgical  Works/'  vol  i.) 

Preparation  and  Position  of  the  Patient— The  bowek 
should  liave  been  well  evacuated,  and  if  there  be  much 
flatulent  distension  of  the  abdomen,  the  operation,  if  not 
urgent,  might  be  postponed  until  such  compheation  has  been 
dealt  with.     The  pubic  hair  should  Ire  shaved. 

The  yiatient  hes  upon  the  back,  with  the  thighs  extended 
and  close  together  The  head  and  shoulders  should  be  raided 
in  order  to  relax  the  abdommal  parietes  a  little. 

The  surgeon  stands  to  the  outer  side  of  the  body  i» 
dealing  with  either  arte^)^  and  cuts  from  above  downwani* 
on  the  right  side,  and  from  below  upwards  on  the  leftw  1& 
face  is  towards  the  patient's  face.  In  slender  sutjjects  the  hh 
arterj^  might  be  quite  conveniently  tied,  as  the  operator  standi 
to  the  right  of  the  patient's  body.  The  chief  as.si-^ 
placed  opposite  to  the  surgeon,  and  to  him  is  entrufeiL,  : 
responsible  office  of  using  the  retractor. 

A  good  broad  retractor  is  needed,  together  with  long 
dissecting  forceps,  and  an  aneurysm  needle  with  a  latcnl 
curve.  A  good  light  is  essential,  A  reflector  will  be  foiled 
convenient,  but  the  most  substantial  aid  is  afforded  by 
a  portable  electric  lamp — such  as  Trouv^'s.  With  such  t 
lamp  as  this  the  main  diificulties  of  the  operation  are  i^ 
moved. 

There  are  two  original  methods  of  exposing  the  artery,  both 
of  which  have  been  modified  beyond  recognition,  and  which 
are  known  as  Cooper's  operation  and  Abemethy's  method 

1.  Sir  Astley  Cooper's  Operation. 

The  Original  Procedure, — "The  patient  being  placed  in 
the  recumbent  posture,  on  a  table  of  convenient  1^  "' 
the  incision  is  to  be  begim  within  an  inch  of  the  ai 
superior  spinous  process  of  the  ilium,  and  is  extended  dowfr 
w^ards  in  a  semicircular  direction  to  the  upper  edge  of  Pou* 
part's  ligament.      This  incision  exposes  the   tendon  of  tie 
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xternal  oblique  muscle :  in  the  same  direction  the  above 
tendou  is  to  be  cut  through,  and  the  lower  edges  of  the 
internal  oblique  and  transversalis  abdominis  muscles  are 
exposed  ;  the  centre  of  these  nmscles  is  then  to  be  raised  from 
I'oupart's  Ugameut  The  opening  by  which  the  spermatic  cord 
quits  the  abdomen  is  thus  exposed,  and  the  finger  passed 
through  this  space  is  directly  applied  ujmki  the  iliac  artery, 
gibove  the  origin  of  the  epigastric  and  cirruioilexa  ilii  arteries. 
The  iliac  artery  is  placed  upon  the  outer  side  of  the  vein ;  the 
t    step    in    the 

!:ation     consists  A  c* 

[ in  gently  separating  y . 

vein   from    the 
by   the    ex- 
[  tr^mit}^of  a  director, 
lor    by   the   end  of 
1©     linger.       The 
lid     curved     an- 
ir^'smal  needle  is 
|hen  passed    under 
arter}%  and  be- 
lt  and    the 
em   from    without 
iwards,  c^inylng  a 
Mure ;         which 
L*ing  brought  out 
It    the  woimd.   the 

is  withdrawn,  and  the  ligature   is   then   tied   around 

art>erj'  as  in  the  operation  for  popliteal  aneurysm." 

The  Modifi^l  Opeiution. — This  operation  hits  been  uioditied 

ven^  many  ways,   and   with  such   moditications   various 

les  have  been  associated.     From  the  maze  of  these  pro- 

the   following  may   be    selected    as    probably   best 

ting  the  modem  form  of  Cooper  s  operation. 

The  position  of  the  patient  has  been  indicated.    An  incision 

and  a  half  inches  in  length  is  made  above  Poupart's 

nent      The  cut  is  commenced  about  one   inch    and   a 

rter  to  the  outer  side  of  the  spine  of  the  os  pubis,  and  is 

three*eighths   of  an  inch  above   Poupart's  ligament. 

^^^  \uWfT  tf¥ft'liihF^^  ^f  ^^^  length  it  runs  parallel  with  th^ 


Fig.  58.-^LiOATrRKor  right  extern  ax  iliac  artebt. 

fAfftfiifial  Cftoper^s  mrt^od^J 

A»  Aponenroflis  of  extcrtud  oblique ;  B,  Canjoitieil 
teucloi) ;  c,  Intenml  Dblii|ue ;  u,  line  of  inciJiiuu  in 
int.  oblique  muicle ;  tt.  Position  of  ext,  iliac  iirt«ry  ; 
b.  Position  t»f  deep  epigiistric  artery* 
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ligament,  but  for  the  outer  ono-tliird  it  curves  a  little  upwards 
away  from  the  ligauient.     (Fig.  57,  a.) 

The  skin  and  subcutaneous  tissues  are  cut  through,  and  in 
the  latter  will  be  divided  the  superficial  epigastric  artery 
and  vein. 

The  white,  glistening  aponeurosis  of  the  external  oblique 
muscle  is  now  exposed,  and  is  divided  in  the  line  of  the  skin 
incision.  The  knife  follows  verj^  nearly  the  direction  of  its 
fibres.  The  parts  being  retracted,  the  surgeon  now  seeks  for 
the  external  border  of  the  conjoined  tendon,  which  will  be 
made  out  at  the  inner  end  of  the  wound 

The  lower  fibres  of  the  internal  obHque  muscle  are  drawn 
upwards  (Fig.  58),  and  are  divided  close  to  their  attachment  to 
PouparL  s  ligament  The  extent  of  the  division  corresponds 
to  the  extent  of  muscle  tissue  exposed  m  the  wound,  (The 
internal  oblique  is  attached  to  the  outer  half  or  two-thirds  of 
Poupart's  ligament,  the  trans versalis  to  the  outer  third  only.) 

The  fascia  transversalis  is  now  exposed,  and  is  divided 
transversely  over  the  artery,  and  as  far  on  either  side  of  it  as 
is  necessitry. 

At  this  stage  of  the  operation  care  must  be  taken  not  to 
wound  the  deep  epigastric  artery,  which  passes — between  the 
transversalis  fascia  and  the  peritoneum — across  the  wound 
area. 

The  external  iliac  arterj^  can  now  be  made  out.  The 
subperitoneal  tissue  about  the  vessels  should  be  gently 
loosened,  and  the  peritoneum  then  with  the  utmost  care  be 
peeled  from  the  artery  and  vein,  and  be  pushed  upwards  in 
the  direction  of  the  umbilicus  (Fig.  59). 

The  lingers  alone  should  be  employed  in  this  process. 
Any  form  of  director  is  unnecessary  and  dangerous. 

The  artery  should  be  bared  to  such  a  height  as  to  allow 
the  ligature  to  be  passed  aroimd  it  at  a  point  one  inch  and 
<a  quarter  above  Poupart*s  ligament 

The  peritoneum  must  be  kept  out  of  the  way  witli 
the  broad  retractor  while  the  artery  is  being  exposed. 

The  loose  subperitoneal  tissue  which  forms  a  kind  of 
sheath  for  the  arterj"  should  be  cautiously  cleared  away. 

The  needle  is  passed  from  within  outwards. 

After  the  ligature  has  been  secured,  the  divided  fibres  of 
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Uhe  internal  oblique  may  be  united  to  Poupart  s  ligament,  and 
|th«*  rent  in  the  external  oblique  aponeurosis  be  closed  by  a 
few  jioints  of  catgut  suture. 
No  drainage-tul>e  is  required. 

Comment — The  wound  must  be  of  sufficient  length,  and 
carefully  placed. 

If  it  be  made  too  low  down,  there  is  danger  of  dividij^* 
ie  circumflex  iliac  vessels;  if  made  too  high  up,  of  cuttii;^: 
it4>     tlie     internal 
^  lominal  ring.     If  c* 

yb©  cilJTied  too  far  V  ^ 

an    un- 
amount 
muscular  tissue 
divided ;   and    if 
far  inwards,  the 
Ltemal   nng    and 
Uhe  structures  of  the 
eord  may  be  placed 
in  jeopardy. 

The  tissues  must 
I  bt'  cleanly  divided 
\  The      transversalis 
i:ia  should  be  cut 
itly  high    to 
-,  Ue  circumflex 
vein,  but  not 
» great  a  height 
fmade  the  incision/'  writes  Dr,  Sheen,  "somewhat  too  high, 
» in  consequence,  opened  the  peritoneum,  which  I  mistook 
ffansverBalis  £Ebscia.     Even  then  I  was  in  a  little  doubt, 
I  some  (omental)  fat  presented  itself,  which  very  much 
ambled  the  fat    .    .    .     seen  aroimd  the  vessel ;  but  in 
iing  this  up  gently,  a  knuckle  of  bowel  came  into  view, 
ch  settlt^d  the  matter," 

Cane  should  be  taken  not  to  needlessly  tear  up  the  sub- 

oneal  fatty  tissue,  and  infinite  care  must  be  taken  of  the 

aeum.     It  should  not  be  too  extensively  stripped  up, 

in  clearing  the  arterj"  with  the  finger  it  is  possible  to 

the  vessel  firom  the  psoas  muscle.    The  vein  has  been 


Fig;  59.— UQATrRK  or  BroHf  external  iliac  aktkht* 
fModiJied  <'oi^ier^$  method.) 

A,  Aponeim>Hi»  of  eattenial  oblique;  B*  Coujaitieil 
tenfioD  ;  c,  Internal  obiiiiue  :  D,  TraDBventalij  fascia  ; 
K,  Peritoaeum  ;  tf,  Ext.  iliftc  art.  ;  6|  Ext.  iliac  vein ; 
e,  Deep  epignfttnc  artery. 
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damaged  in  passing  the  aneuTysm  needle,  and  the  genito- 
crural  nerve  has  been  included  in  the  ligatura 

llie  peritoneum  has  been  not  infrequently  opened.  This 
has  resulted  sometimes  from  too  high  an  incision,  because  the 
serous  membrane  becomes  more  and  more  intimately  con- 
nected with  the  transTersalis  fascia  the  further  the  distance 
from  Poupart's  ligament  Tlie  peritoneal  cavity  has  also 
been  ofU*n  opened  up  by  the  incautious  use  of  the  steel  director 
(an  instrument  which  should  never  be  employed  in  this 
operation),  and  by  a  too  free  manipulation  with  the  handle  of 
^e  scalpel 

The  artery  should  be  secured  at  least  one  inch  and  a 
quarter  above  Poupart's  ligament,  in  order  that  the  ligature 
might  be  well  clear  of  the  large  branches  given  oflf  close  to 
the  ligament,  and  a  space  be  alloweil  for  the  formation  of  the 
necessary  clot 

The  deep  epigastric  arterj'  has  been  accidentally  cut 
during  the  operation. 

Without  strict  antiseptic  precautions  the  operation  carries 
with  it  the  risks  of  peritonitis,  and  of  difHise  intlaniination  of 
the  iliac  and  pelvic  connective  tissue 

The  position  of  the  patient  should  be  as  descrit>ed.  It  is 
inconvenient  to  relax  the  abdominal  parietes  by  flexing  the 
thighs  as  some  suggest 

i  Abemethy's  OperatioiL — Abemethy*s  original  account 
IS  as  follows: — '  I  tirst  made  an  incision  about  three  inches  in 
length,  through  the  integuments  of  the  abdomen,  in  the 
direction  of  the  artery,  and  thus  laid  bare  the  aponeurosis  of 
the  external  oblique  muscle,  which  I  next  divided  frt)m  its 
connection  with  Poupart*s  ligament  in  the  direction  of  the 
external  wound,  for  the  extent  of  about  two  inchesL  The 
margin  of  the  internal  oblique  and  transversalis  musc^Ies  being 
thus  exposed,  I  introduced  my  finger  beneath  them  for  the 
protection  of  the  peritoneum,  and  then  divided  theuL  Xexi^ 
with  my  hand,  I  pushed  the  peritoneum  and  its  contents 
upwards  and  inwards^  And  took  hold  of  the  external  iliac 
arter}'  with  my  linger  and  thumb.  ...  It  only  now 
remained  that  I  should  pass  a  hgatiu^  roimd  the  artery  and 
lie  it"    ("Surgical  Works,"  voL  L,  page  254.) 

Abemethy  later  thought  he  had  'disturbed  the  perit<memii 
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much,  and  tied  the  artery  higher  than  was  necessary." 
Ii*  therefore  mud i tied  the  operation  to  the  extent  of  making 
tie  inciision  lower  down. 

WTiat  was  known  as  Abernethy*s  operation  is  described  by 

[>uth  in   1847  ("Chelius'   Surgery")  in  this  manner.     The 

acision  was  four  inches  in  length,  and  was  commenced  one 

ach  and  a  half  above  and  to  the  inner  side  of  the  anterior 

jperior  iliac  spine,  and  was  carried  down  in  the  direction  of 

lie  external  iliuc  artery,  to  a  point  half  an  inch  above  Pou- 

I's  ligament     This  incision  is  shown  in  Fig.  57,  b.     The 

luscles  were  divided  in  order,  the  peritoneum  exposed  and 

led  back  in  the  maimer  already  described, 

Camrtient  and  Comjxirismi  of  ttie  tivo  OperiUions.^The 

lents  made   upon   the   previous  operation  apply,  ivith 

>us  moditications,  to  the  present  method. 

Abomethy's  operation  enables  the  artery  to  be  ligatured 

^^igfaer  up,  and  the  incision  is  away  fi'oni  the  centre  of  the 

^^IMB.     This  is  a  matter  of  consequence  in  dealiog  ynth  a  case 

irf  aneurv^sni  involving  the  upper  part  of  the  femoral  artery, 

and  possibly  encroaching  upon  Poupart's  ligament. 

The  wound,  moreover,  is  removed  from  the  abdominal 
rings,  and  does  not  concern  the  deep  epigastric  artery. 
^  Cooper's  operation,  however,  must  be  regartled  as  the 
^Better  of  the  two,  and  to  claim  that  position  upon  the  follow- 
Hpg  grounds  :— The  operation  is  easier  to  perform.  The  peri- 
P^neum  is  dealt  with  at  a  spot  where  it  is  but  little  adherent 
It  U,  In  consequence,  more  readily  displaced,  and  is  less 
to  damage. 
There  is  intinitely  less  division  of  the  muscular  structures 
the  abdominal  parietes,  the  wound  is  simpler,  and   the 

sitioQ  to  ventral  hernia  is  less. 
The  artery  is  exposed  at  a  great  depth  in  Abemethy's 
ion,  and  the  wound  Is  so  placed  that  the  passage  of  the 
needle  is  attended  ^dth  great  difficulty,  and  with 
lusaal  risk  of  wounding  the  vein. 
The  exposure  of  the  deep  epigastric  artery  would  appear  to  be 
objection  to  the  operation  advised.     It  is  easily  avoif?ed. 
It  liAS  not  been  showTi  that  any  special  evils  have  attended 
the  making  of  the  incision  close   to   the   openings  of  the 
iibaI  canal 
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Abemethy's  operation  can  be  recommended  when  the 
region  of  the  centre  of  the  groin  is,  for  one  reason  or 
another,  inaoressible,  or  unsuited  for  tlie  site  of  a  surgical 
incision,  and  also  in  a  case  in  wliich  it  is  considered  desirable 
to  Ugature  the  vessel  as  high  up  its  possible. 

Collateral  Circulation  after  Ligature  of  the  External 
niac  Artery ; 

Below. 
De©p  epigaatrio. 

Deop  circuirfli^x  ilmc, 

Inttimal  rirLtimfloi. 

Superior  pt'rforritin|,f, 

Extomal   titvl  inttTtiiil  circumflex,  und 

first  p-Tfoiiiting. 
Ext^rnnl  pyrlic. 


Ahore, 

Int*?TTiiil  mfiiiiritvin » Jiimbar\ 

with 

and  lower  iritoiini^tul       / 

Lnmbtir  Htid  iliu-Jiimbar 

with 

iJhlitmtor  and  msiiitic 

with 

Sciatio 

with 

*i luteal 

with 

Iiiterntil  piidic 

with 

For  the  varieties  of  the  artery  see  page  21 L 


THE   COMMON    TLIAC    ARTERY. 

Anatomy — The  common  iliac  artery  is  about  two  inches  in 
leng^th,  and  has  a  diameter  of  11  to  12  m,m.  The  right  vessel 
is  a  little  lon|2:er  and  usuall}^  a  little  larger  than  the  left.  The 
aorta  bifurcates  ojiposite  to  the  centre  of  the  body  of  the  foiirtli 
lumbar  vertebra,  and  a  little  to  the  left  of  the  middle  line.  Thi& 
point  corresponds  to  a  spot  about  ihree-quarters  of  an  inch 
below,  and  jost  to  th^  left  of  the  umbilicus,  and  is  on  a 
level  with  a  line  drawn  transversely  between  the  highest  partit 
of  the  two  iliac  crests. 

The  coumion  ihac  bifurcates  opposite  te  the  lum bo-sacra) 
articulation» 

The  vessel  is  covered  by  peritoneum,  and  has  running 
over  it  manj"  sympathetic  nerve  libres  on  their  way  to  the 
hypogastric  plexus.  The  ureter  runs  athwart  the  vessel  near 
its  bifurcatiorL 

The  left  vessel  lies  close  to  the  bodies  of  the  fourth  aint 
fifth  lumbar  vertebne,  and  alongside  of  the  psoas  nmscle 
The  artery  on  the  right  side  is  separated  from  the  psoas  and 
the  vertobne  by  the  two  common  lYuiC  veins. 

The  relation  of  the  veins  to  the  arteries  is  shown  in  Fig 
56.     It  will  be  seen  that  the  vena  cava  and  both  common 
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Toins  are  in  close  connection  with  the  right  conunoti 

The  vessels  tend  to  become  tortuous  in  old  age. 
TJir  Live  of  ty  Arff^ry  has  already  hvt*n  given  (page  199). 
IndicatioiLS. — There  are  verj'  few  circumstances  under 
I  which  ligature  of  this  vessel  may  be  considered  Justifiable. 

It  has  been  secured  in  cases  of  wound  of  the  artery,  and  in 
[haemorrhage  from  the  external  or  intenial  iliac,  or  from  the 
[branches  of  the  latter  tnmk. 

It  has  been  ligatured  for  the  relief  of  aneurysm  of  the 
[ext4^mal  or  internal  iliac,  and  as  a  prelhninary  to  the  removal 
I  of  Urge  vascular  growths. 

The  vessel  was  first  tied  in  1812  by  Professor  W.  Gibson, 
[of  Philadelphia  (^mer.  Mcfl.  attd  Sarg.  Rf-ronlrr,  vol  iii.,  page 
185X  for  gunshot  wound  of  the  artery.     The  peritoneal  cavity 
I  was  openc^d  up.     The  patient  died  on  the  thirteenth  day. 

I>T.  Mott,  of  New   York  {Artier.  Jour,  of  MetL  Sciences, 

ItoL  L,  page  156),  carried  out  the  first  extra-peritoneal  operation 

in  1827,  for  aneurysm  of  the  internal  iliac  artery.    The  patient 

did  well     The  mortality  of  the  operation  has  been  very  high. 

Lidell  reports  only  sixteen  recoveries  in  sixty-eight  recorded 

ciisea     The  very  great  majority  of  these  operations  took  place 

before  the  introduction  of  antiseptic  sui-gery,  and  some  of  the 

patients  died  of  causes  which  are  no  longer  unpreventable. 

The  recent   tendencies  of  abdominal  surgery   render   it 

Iprobable  that  in  the  future  the  artery  will  be  reached  by  a 

imple  incision  into  the  peritoneal  cavity  through  the  anterior 

iominal  parietes,      (See  Ligature  of    the    Internal    Iliad 

Bry  and  page  211,) 

1.  Ligature  of  the  Artery  through  an  Anterior  Incision. 

-The  preparation  and  |3osition  of  tlu*  putieiit  are  the  same  as 

been  already  described  in  dcahng  with  t!ie  external  iliac 

(page  200). 

In  stripping  off  the  peritonetvm  the  patient  should   be 

i%eil  a  httJe  upon  the  sound  side,  in  order  that  the  intestmes 

aav  be  carriecl  away  from  the  wound  area. 

The  incision  on  the  right  side  may  be  made  from  above 
iown  wards,  and  on  the  left  from  below  upwards, 

A  good  light  is  required.     Broad  spaiuhe  or  retractors  are 
should  have  provided  himself 


NATIVE    SUl 

that  form  of  aneurysm  needle  which  practice  of  the  operation 
upon  the  dead  body  has  shown  him  to  be  the  most  convenient 
A  large,  long  needle  with  a  lateral  cur\^e  (see  page  1G2  of 
Introduction)  mil  probably  be  found  the  most  convenient. 

(a)  Motfs  Operation. — Ao  incision  from  tive  to  eight 
inches  in  length  is  commenced  just  outside  the  centre  of 
Poupart's  ligament,  and  one  inch  and  a  half  above  it 

It  then  curves  upwards  and  outwards  in  the  direction  of 
the  ribs,  passing  the  crest  of  the  ilium  one  inch  and  a  hall* 
in  front  (i.e.,  to  the  inner  side)  of  the  anterior  superior  spinous 
process.     (See  Fig.  57,  e.) 

The  skin  and  subcutaneous  tissues  are  divided,  and  the 
aponeurosis  of  the  external  obhque  is  exposed,  together  with 
— in  the  upper  part  of  the  incision — a  portion  of  the  muscle 
itself  Both  aponeurosis  and  muscular  fibres  are  divided  in 
the  line  of  the  original  incision.  The  internal  oblique  muscle 
is  now  reached,  and  is  cut  through  in  the  smne  manner. 

The  transversalis  uuiscle  is  in  turn  exposed,  and  its  fibres 
are  severed  from  one  end  of  the  wound  to  the  other. 

Between  the  two  last-named  iriuseles  will  be  met  the 
iliO'hypogastrie.  ilio-inguinal,  and  h\st  dorsal  nerves,  and 
probably  the  ascending  branch  of  the  deep  circumflex  iUac 
artery.  If  the  incision  bo  carried  high  up,  other  dorsal 
(intercostal)  nerves  are  met  mth. 

The  transversalis  fascia  is  well  exposed,  and  is  divided 
along  the  whole  length  of  the  wound. 

The  peritoneum  is  now  very  carefidly  strippcfl  from  the 
iliac  fascia,  and  the  external  iliac  arteiy  sought  for.  Tlie 
serous  menibrime  is  pushed  aside  in  the  mimner  alreiidy 
described  (page  202),  until  the  common  iliac  trunk  is  reached. 
The  ureter  is  pushed  aside  (i.e.,  upwards  and  inwards)  with 
the  peritoneum. 

The  coat  of  the  artery-  is  well  exposed,  and  the  needle 
should  be  passed,  ou  either  side  of  tlie  body,  from  right 
to  lea 

There  is  considerable  risk  of  injuring  the  vein.  The 
ligature  should  be  applied,  if  possible,  to  the  middle  of  the 
artery. 

(b)  MarceUin  DnvaVs  Operation. — The  incision  is  about 
five  inches  in  length.    It  is  commenced  one  inch  and  a  quarter 
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to  tlie  outer  side  of  the  spine  of  the  pubes,  a  little  above 
Poupart  s  ligament  The  iirst  iiich  aod  ii  half  of  the  incision 
is  parallel  with  Poupart's  ligiiment.  The  incision  is  now 
sharply  curved  upwards,  and  ultimately  tbllows  a  line  whieli 
is  perpendicular  to  the  ligament,  and  in  directed  towards  a 
point  one  inch  and  a  quart^er  to  tlie  outer  side  of  the 
umbilicus.     (*SV^  Fig.  57,  il) 

The  three  abdominal  muscles  are  divided,  together  with 
the  transvei'salis  fiiscia,  and  the  artery  is  reached  l>y  pushing 
a^ide  the  peritoneum  in  the  manner  already  described. 

Comm^'nt — The  general  observatitjus  made  upon  the 
^>p0ration  for  ligaturing  the  external  iliae  artery  (page  203) 
.^pply  equally  to  this  procedure.  There  is  great  danger  of 
^^s-ounding  the  peritoneum.  A  very  etheient  retraction  of  the 
maait  parts  is  essential,  and  the  passing  of  the  needle  is 
wigBiociated  with  considerable  ditiicuky, 

Mott  himself  made  an  incision  live  inches  long,  beginning 
immediately  above  the  external  abdonmial  ring,  and  continued 
^11  It  semilunar  direction  half  im  inch  above  Poupart's  liga- 
:K3i6nt  to  a  little  above  the  anterior  superior  iliac  spine.  This 
ucision  was  too  low  down. 

The  operation  described  is  easy,  so  far  as  tlxe  exposure  and 
separation  of  the  peritoneum  is  concerned ;  hut  the  vessel  is 
Tceched  at  a  great  depth,  and  the  passing  of  the  needle  is 
attended  with  considerable  ditheulty. 

iHival's  procedure  would  appear  to  be  the  best  of  the 
anterior  extra-peritoneal  operations.  The  artery  is  well  and 
easily  exposed.  The  wound,  however,  in  the  ubdoniinal  nmscles 
is  of  considerable  extent,  and  the  conditions  favourable  for 
Ventral  heniia  are  somewhat  increased.  iKivaFs  incision  is 
convenient  also  tor  ligature  of  the  internal  iliac  artery. 

2.  Lii^ature  of  the  Artery  through  a  Lateral  Incision— 
Tliis  o{j4?mtton  was  first  carried  out  by. Sir  l\  Crani])ton,  and 
is  describe*l  by  liim  in  the  following  wurds  (MeiL-VhiK  Tnni^,, 
vol,  xvi„page  IGl).  The  loin  is  well  exposed,  the  patient Ijdng 
tipHU  the  sound  side.  "The  tirst  incLsiou  conuiicnced  at  the 
iiuterior  extremity  of  the  last  false  rib,  proceeding  directly 
downwards  to  the  ihum.  It  then  followed  the  Ime  of  thf^ 
crisui  ilii,  keeping  a  very^  little  within  its  inner  margin,  until  it 
terminated  at  tlie  superior  anterior  spinous  jirocuss  of  that. 
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bone.  The  incision  was  therefore  chiefly  curvilinear,  the  con- 
cavity looking  towards  the  navel.  The  abdominal  nuiscles 
were  then  divided  to  the  extent  of  about  an  inch,  close  to  the 
superior  anterior  spinous  process,  down  to  the  peritooeuni 
Into  this  wound  the  forefinger  of  the  left  hand  was  introduced, 
and  passed  slowly  and  caiiiioiisly  along  the  line  of  the  crista 
ilii,  separating  the  peritoneum  tVoui  the  fascia  iliaca  A 
probe-pointed  bistoury  was  now  passed  along  the  tinger  to  its 
extremity ;  and  by  raising  the  heel  of  the  knife,  while  its  point 
rested  firmly  at  the  end  of  the  tinger,  as  on  a  tub -rum.  the 
abdominal  muscles  were  separated  from  their  attachments  to 
the  crista  ilii  by  a  single  stroke- 

*'  By  repeating  this  ntano'uvre  the  wound  was  prolonged 
imtil  sutHcienfc  room  was  obtained  to  pass  down  the  hand 
between  the  peritoneimi  and  the  fascia  iliaca.  Detaching  the 
verj*  slight  connection  whioh  these  parts  have  with  each  other, 
I  was  able  to  raise  up  the  peritoneal  sac  with  its  contiiined 
intestines  on  the  palm  of  iny  hand,  from  the  psoas  magnus 
and  iliaciis  internus  muscles,  and  thus  obtain  a  distinct  view 
of  all  tlie  important  parts  beneath,  and,  assuredl}',  a  more 
striking  view  has  seldom  been  presented  to  the  eye  of  the 
sui^eon.  The  parts  were  unobseured  by  a  single  drop  of 
blood ;  there  lay  the  great  iliac  artery,  nearly  as  large  as  my 
finger,  beating  a\v^dly  at  the  rate  of  two  in  a  second,  its 
yellowish -white  coat  contrasting  strc»ngly  with  the  dark  blue 
of  the  iliac  vein,  whicli  lay  beside  it,  and  seemed  nearly  double 
its  size.  The  ureter,  in  its  course  to  the  bladder,  lay  like  a 
white  ta|]e  across  the  artery,  but  in  the  process  of  separating 
the  peritoneum  it  was  raised  from  it  with  that  membrane, 
to  which  it  remained  attached.  .  .  .  Nothing  could  be 
more  easy  than  to  pass  a  ligature  round  an  arterj"  so  situated 
The  forefinger  of  the  left  hand  was  ptisseil  under  the  artery, 
which,  with  a  little  mantigement,  was  easily  separated  from 
the  vein  ;  and  on  the  finger  (which  served  as  a  guide)  a  com- 
mon eyed-probe,  furnished  with  a  ligature  of  moistened  catgut, 
was  passed  under  the  vessel" 

Comment . — ^Com pared  with  Mott's  operation,  tliis  pro- 
cedure has  certain  decided  advantiiges.  The  actual  operation 
is  much  easier ;  the  peritoneum  is  less  disturbed,  anfl  is  nKjre 
rea<lily  separated:  the  artery^  is  brought  actually  into  view, 
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and  the  ligature  is  passeti  with  comparative  ease :  there  is  a 
less  probability  of  the  formation  of  a  ventral  hernia:  and, 
lastly,  the  wound  affords  better  conditions  for  efficient  drain- 
age. Between  Craniptons  operation  and  that  of  Marcellin 
Duval  there  is  a  less  eoospicuoiis  comparison.  In  both,  tlie 
artery  is  well  and  admirably  exposed.  In  stout  and  rat  jocular 
subjects  the  lateral  wound  may  have  to  be  carried  to  a  gi*eat 
depth;  but,  on  the  other  hand,  it  is  in  a  position  in  which  the 
probabilities  of  a  ventral  hernia  are  deeidedly  less  than  in  the 
anterior  operation. 

a  The  Intra-Peritoneal  OperatioE.— This  method  would 
be  carried  out  upon  the  lines  indicated  in  the  account  of  the 
ligature  of  the  interoal  iliac  artery.     {Se*i  page  21*1) 

The  same  median  incision  in  the  abdominal  wall  might  be 

■employed 

The  operation  is  simple,  and  is  without  com  plication,  and 

of  the  various  methods  of  securing  the  vessel  it  may  probably 

le  considered  to  be  the  best,  although  the  procedure  has  yet 

to  be  tested 

I  am  not  aware  that  the  operation  has  been  carried  out 

^jpon  the  Uving  subject. 


Collateral  Circulation 
^Xliac  Artery.—^ 

3blem«l   mammaiy  and  lower  \ 
inton'OBtalA  f 

•finperioir  hjemoirhoidil 


after  ligature  of  the  Coimnoii 

witli     Deep  epigiiatric. 


^Middle  McnU 

f  ia4ie,  epigMstric,  obturator*  and 
¥iscerml  izieries 


wiUi 
with 

with 
with 


Deep  circiimflpx  iliac  and  ilio-lumhur. 
HajDiorrlioidal  branches  of   internal 

iline. 
Lateml  aacral. 

j  ITif?   corrtinponding  vewcb  on  the 

I  oppue^ite  aido. 


Varieties  of  the  Iliac  Arteries. — 

L  The  aorta  may  bifurcate  a  little  below,  or,  in  rarer 
instances,  a  littlo  above  the  nonnal  situation. 

%  The  common  ihae  arteries  may  bifiircate  above  or 
below  the  point  indicated,  and  may  vary  in  length 
betw^n  one  ini'h  and  a  half  lUid  three  inches, 

8.  The  deep  epigastric  artery  may  arise  from  the  ex- 
ternal iliac,  one  and  a  half,  or  even  two  and  a  half 
o2 
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inches  above  Poopart's  ligamont  The  deep  cir- 
cumilex  artery  may  arise  as  high  as  one  inch 
above  the  lic^ament. 
4  The  in  tenia!  ih'ac  artery  may  vary  in  size  from  half 
an  inch  to  three  inches,  and  its  place  of  division 
may  be  at  any  point  between  the  upper  margin  of 
the  sacrum  and  the  upper  border  of  the  sacro- 
seiatic  foramen. 


The  Internal  Iliac  Artery  (II.). 

Anatomy. — This  vessel,  which  measures  from  one  to  ooe 
inch  and  a  half  in  length,  extends  ftxjm  the  bifurcation  of 
the  common  iliac  to  the  upper  margin  of  the  great  sacro-sciatic 
notch,  where  it  breaks  up  into  its  ultimate  branches. 

It  lies  at  first  near  the  inner  edge  of  the  psoas  muscle,  and 
then  upon  the  saeitim  and  Jumbo-sacral  cord  It  is  covered 
by  peritoneum,  and  is  crossed  by  the  ureter  at  its  commence- 
ment The  vein  lies  behind  and  somewhat  to  the  inner  side 
(Fig.  56).  The  varieties  of  the  artery  have  been  already 
detailed  (page  211), 

Indications. — The  circumstances  under  which  this  opera^ 
tion  is  justitiable  are  very  few.  It  h[ts  been  ligatured  for 
haemorrhage,  but  with  very  unsatisfaetory  results.  Lidell 
states  that  out  of  twenty-seven  recorded  examples  of  the 
operation,  only  eight  recoveries  can  be  claimed.  The  great 
majority  of  the  successful  cases  are  instances  of  ligature  for 
the  cure  of  gluteal  aneurysm. 

The  operation  was  first  performed  with  success  by  Dr.  W, 
Stevens,  of  Santa  Cniz,  in  1812,  for  aneurysm  {Med^-Chir. 
Troma.^  voL  v.,  page  422).  He  made  an  incision  five  inches  in 
length  through  the  anterior  abdominal  parietes,  parallel  wnth 
the  deep  epigastric  artery,  and  about  half  an  inch  to  the 
outer  side  of  it  The  peritoneum  was  pushed  aside,  and  the 
aiterj'  reached  as  in  the  operation  for  the  ligature  of  the 
common  iliac. 

L  The  Extra-Peritoneal  Operation, — The  incision  em- 
ployed is  the  same  as  that  made  to  secure  the  common  iliac 
artery,  the  procedui*o  of  llarcellin  Duval  being  the  best  suited 
for  the  purpose  (page  208), 

The  preparation  of  the  patient,  the  position  assumed,  and 
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^IIH  geueral  features  and  special  dangers  of  the  operations  for 
I  leimring  the  iliac  arteries,  have  aheady  been  dealt  ynt\i  in  the 
sections  on  the  common  iliac  and  the  external  iline. 

In  the  present  case  the  peritoneum  is  puslied  aside,  until 
the  external  iliac  is  reached.  The  surgeon  is  guided  to  the 
internal  artery  by  following  the  more  superlicial  trunk  The 
upper  margin  of  the  great  sacro-sciatic  notch  is  easily  identi- 
fied, and  will  serve  to  indicate  the  lower  end  of  the  artery. 
The  passing  of  the  ligature  is  difficult,  and  many  aneuiy^sm 
needles,  of  various  sizes,  and  with  various  curves,  should  be  at 
hand.  The  needle  should  be  passed,  on  either  side  of  the 
body,  from  within  out 

2,  The  Intra'Peritoneal  OperatioiL — This  procedure  has 
been  advocated  by  Dr.  Dennis,  of  New  York  {New  York  Med. 
New»,  November,  1886).  He  reports  three  cases,  in  all  of 
which  the  ligature  was  applied  for  aneurysm.  In  one  case  the 
right  internal  iliac  was  secured,  and  in  another  the  left.  Both 
pKtients  were  cured.  In  the  third  instance,  both  internal 
iliacs  were  ligatured.  The  patient,  a  woman  of  sixty,  died  on 
Ae  third  day.  I  Ugatured  the  artery  with  success  in  a  boy 
iged  sixteen,  for  a  vascular  tumour  of  the  buttock,  in  Novem- 
ber, 1889,  by  this  method. 

Operation, — The  abdomen  is  opened  in  the  middle  line 
by  an  incision  extending  from  the  symphysis  pubis  to  the 
umbilicus,  or  to  a  point  a  little  above  it  (Fig,  57,/),  The 
intestines  having  been  pushed  up  and  drawn  aside,  the  area  of 
the  deep  wound  is  surrounded  by  sponges,  and  so  cut  off  from 
the  peritoneal  cavity.  I  employed  six  sponges  in  this  way,  and 
had  the  wound  well  opened,  and  the  sponges  kept  in  position 
by  two  large  metal  retractors  and  one  ivory  spatula. 

The  periUmeum  over  the  artery  is  thus  well  exposed,  and 
ifi  divided  to  the  extent  of  one  inch  and  a  half.  The  artery 
is  followed  down  from  the  bifurcation  of  the  common  iliac. 
The  vein  will  appear  to  he  alvout  three  times  the  size  of  the 
artery,  and  the  separation  of  the  two  is  a  matter  of  some 
delicacy.  Care  should  be  taken  that  the  ureter  is  not  damaged 
nor  accidentally  included  in  the  ligature.  The  many  sympa- 
thetic nerve  filires  which  follow  the  artery  may  be  avoided  if 
the  coat  of  the  vessel  be  well  exposed, 

A  good  light,  several  broad  retractors   or  spatul«.  long 
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dissecting  forceps,  and  a  variety  of  anenr^'sm  needles,  are  re- 
quired. The  operation  should  be  performed  with  the  cans 
which  is  eK,sential  in  every  abdominal  section. 

Comment. — The  advaiita^'-es  of  this  method  are  obvious. 
The  vessel  is  etisily  and  fully  exposed,  and  the  needle  can  be 
passed  without  risk  to  the  vein  or  the  ureter.  The  operation  is 
situ  pie,  and  involves  but  little  time.  Its  dan  timers  are,  com- 
paratively  speaking,  very  few.  The  ligature  can  be  applied 
accurately  at  the  spot  determined  upon.  The  condition  of  the 
artery^  and  of  the  surrounding  parts  can  be  made  out,  and 
a  diagiirisis  con  finned  or  modified.  The  ^eat  objection  that 
some  few  yeai-s  ago  would  have  been  urged  against  the  pro- 
cedure^the  risk  of  acute  peritonitis — may  be  at  the  pi-esent 
day  almost  disregarded. 


Collateral  Circulation  after  Ligature  of  the  Internal 
Iliac  Artery : 


Ab&w, 

Middle  Bacrnl  with 

Inierior  meson toric  with 

BrancliGS  of  profunda  femotiB  with 

Circumflex  iliac  with 

Internal  {Jiidiu  uml  obturator  with 


L*it<*ral  sarnil. 

HR'Tivcrrhoidal  sirteriea. 

Scifitic  nnd  gluteal. 

nio- Lumbar, 

the  Tosaalfl  of  the  opposite  eidab 
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1— The  Gluteal  Artery  (III), 

Anatomfi. — This,  the  largest  branch  of  the  internal  iliaa 
artery,  turns  roimrl  the  upper  marffin  of  the  j^rc^at  sacro- 
seiatic  foramen,  and  divides  opposite  the  interval  between  the 
gluteus  inedius  and  pyritonnis,  into  two  divisions,  a  super- 
ficial and  a  deep.  The  former  pusses  backwards  between  the 
gluteus  niedius  and  pyriforniis,  and  reaches  the  great  gluteus. 

The  latter  runs  forwards  between  the  gluteus  medius  and 
gluteus  minimus. 

The  vein  lies  anterior  to  the  trunk  of  the  arterj^  and  the 
superior  gluteal  nerve  is  placed  a  little  below  it 

Liue  of  the  Arienj. — If  a  line  be  drawn  from  the  pos- 
terior superior  iliac  spine  to  the  top  of  the  great  trochanter, 
when  the  thigh  is  rotated  in,  a  point  at  the  junction  of  the 
uiiper  with  the  middle  third  of  tliat  Une  wiU  correspond  to 
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tlie   point  at  which    the  gluteal  artery  emerges  from    the 
sciatic  notch  (Fig.  60,  a,  b). 

Indwoiions. — This  operation  can  very  rarely  be  called  for. 
It  has  been  perfornied  with  siK^ress  in  cases  of  stab  wound,  in 
Wk     case    of    haemo- 
rrhage foUowinj^^  the 
evacuation      of     a 
glutei  abscess,  and 
in  certain  exaiiiplea 
of  false  uncurysnL 
It  wiis  first  liga- 

tiu'erl  by  ilohn  B^^U 

in     1HU8    for    talse 

aneur3^sm  ("  Prinei* 

pies  of  Surgery"). 
Oj^ratwn. — The 

patient      is    rolled 

Qearly  over   on    to 

the  face;  the  limb 

18  allowed  to  hang 

over  the  edge  of  the 

table:  the  thigh  is 

rotiited     in.       The 

surgeon  stands  upon 

&e  side  to  be  dealt 

with. 

An  incision  five 

inches  in  length  is 

made  along  the  line 

just     given.       The 

centre  of  the  inci* 

rion   should    corre- 
spond to  the  point  of  exit  of  the  artery  (Fig,  f>0). 

After  dividing  the  skin  and  superficial  fascia  with  a  few 

cutane<»us  nerves,  the  gluteus  niaxiiiuis  is  reached,  covered  byits 

feficia.     The  incision  nms  piirullrl  with  thu  fibres  of  the  nuisclcv 
Thc'se  fibres  are  separated  in  the  line  of  the  wound  until 

the  thickness  of  the  ninscle  has  been  traversed     A  muscular 

branch — fri>m  the  superficial  cHvision  of  the  artery — may  hero 

be  met  with,  and  will  form  a  guide  to  the  trunk 


Fig.  60; -TOE    fNCIBtONS    FOR  THE  OLCTEALi  BOIATTC* 
OH  VVmC  ARTEHIEB. 

A,  Poet.  Bup.  ilmc  npUw ;  B,  Great  trocb Alitor  j  €,  Tnb«r 
isohii ;  D.  Ant.  sup.  Ilmc  niiine ;  A-B,  Gluten!  Ene ; 
A-C,  SuiAtifi  ftnd  puilic  Mna  (MacCormM). 
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The  deep  fascia  between  the  glutei  muscles  is  reached,  and 
the  contiguous  margins  of  the  gluteus  medius  and  p3xiformis 
musrloB  are  exposed 

The  gluteus  maximus  is  now  relaxed  by  placing  the  fully 
extended  thigh  upon  the  tabia  Tlie  iBterval  between  the 
gluteus  medius  and  pyriformis  is  opened  up  with  retractiirsv 
and  the  upper  margin  of  the  sciatic  notch  detined  The  super- 
ficial divisi<in  of  the  artery  passes  between  the  t>vo  niusciles, 
and  leads  the  operator  s  finger  to  the  main  trunk.  The  Ugatun 
shouhl  be  applied  as  far  within  the  notch  as  possible — almosi 
within  the  pelv^is, — inasmuch  as  the  artery  br^tiks  up  into  its 
two  divisions  as  soon  as  it  has  cleared  the  not-ch 

Care  must  be  taken  to  inchide  neither  the  nerve  nor  the 
vein.  In  order  to  obtain  a  fuDer  view  of  the  vessel,  some 
fibres  of  the  great  sacro-sciatic  ligament  may  require  to  ba 
divided. 

2 — The  Sciatic  or  Internal  Pudic  Arteries  (IV.)l 

The  ligature  of  these  vessels  has  scarcely  ever  been  called 
for  in  actual  practiea  Tlie  operation  has  been  performed  for 
some  uncommon  examples  of  wound, 

AnatoTny, — The  sciatic  and  pudic  arteries  descend  to- 
gether in  front  of  the  pyrifonnis  muscle,  and  leave  the  pelns 
ly  the  lower  part  of  the  great  sacro-sciatic  foramen.  The 
sciatic  continues  its  course  downw^ards  under  cover  of  the 
gluteus  maximus,  and  rests  upon  the  obturator  intemm 
and  gemelh  muscles. 

The  pudic  curves  forward  over  the  ischial  spine,  iind 
entei's  the  pelvis  again  by  the  small  sacro-sciatic  foranjea 

At  the  lower  margin  of  the  pyriformis  muscle  the  sciatic 
artery  is  superficial  to  the  pudic,  and  passes  belund  it  to 
gain  its  outer  side.  Both  vessels  are  accompanied  byveuf 
comites.  To  the  inner  side  of  the  pudic  artery,  at  the  lowwr 
border  of  the  pyriformis,  lie  the  internal  pudic  nerve  and  iH 
inferior  httmorrhoidal  branch 

The  sciatic  artery,  near  the  same  place,  is  superficial  (u» 
posterior)  to  both  the  small  and  the  great  sciatic  nerves. 

0}t€ratio}K—The  point  at  which  the  sciatic  and  pudic 
arteries  emerge  from  the  pelvis  and  reach  the  gluteal  region 
is  indicated  by  a  line  drawn  (when  the  thigh  is  rotated  is) 
from  the  posterior  superior  iUac  spine  to  the  outer  part  of  tk 
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taber  ischii  (Fig.  60,  A — c).  The  point  in  question  is  at  the 
jimoUon  of  the  middle  with  the  lower  third  of  this  line. 

An  incision,  some  four  inches  in  length,  is  made  obliquely 
across  this  line  in  the  direction  of  the  tibres  of  the  gluteus 
maximus,  and  is  so  placed  that  its  centre  corresponds  to  the 
point  just  inriicated  (Fig.  60). 

The  gluteus  maximum  is  divided  in  the  Hne  of  the  womid, 
I  and  the  lower  margin  of  the  pyriformis  muscle  and  the  spine 
'  the  ischium  are  well  detined. 

The  ligature  should  be  passed  as  near  to  the  pelvis  as 
posaibla 

THE    ABDOMINAL  AORTA. 

So  far  as  the  present  history  of  this  operation  is  con- 
,  the  ligation  of  the  abdominal  aorta  can  scarcely  be 
iered  to  be  a  justiliable  procedure. 
It  hais  been  resorted  to  in  severe  cases  of  iliac  and 
al  aneurysm  which  have  resisted  all  other  modes  of 
tent,  and  has  been  practised  for  the  arrest  of  both 
primary  and  secondary  hfemorrhage. 

The  aorta  was  first  Kgatured  by  Sir  Astley  Cooper  in  1817 
'  Prin.  and  Prac.  of  Surgery/'  voL  i,  page  228),  by  opening 
ip  the  abdominal  cavity  in  the  median  line. 

The  second  operation  was  performed  by  James,  of  Exeter, 
1S27  (Med,-Chir,  Tiuna.,  voL  xvi,  page  10).     He  followed 
procedure  of  Cooper.     His  patient  lived  a  few  hours  only. 
<;ooj*er's  patient  survived  the  operation  forty  hours. 

The  third  operation  was  carried  out  by  Murray,  at  the  Cape 
of  Good  Hope,  in  1834  (Lorul  Med  Gaz,,  vol  xiv.,  page  68). 
He  reached  the  artery  by  a  lateral  incision,  and  did  not  open 
rfie  peritoneal  cavity.  The  patient  died  in  twenty- four  hours. 
The  fourth  and— in  certain  respects — the  most  important 
was  in  the  charge  of  Monteiro,  at  Rio  Janeiro,  He  Hgatured 
tlie  aorta  in  1842  by  the  extra-peritoneal  method,  using  the 
incision  employed  by  Murray.  The  patient  lived  ten  days, 
ifcod  died  of  secondary  haemorrhage  (SchmidCs  Jahrhncher, 
184.1), 

Since  then  the  operation  has  been  performed  by  South, 
Hunter,  McGuire,  Stokes,  Watson,  Czerny  of  Viemia,  and 
C^emy  of  Heidelberg. 

There  are  eleven  cases  in  all,  and  all  eleven  patients  died 
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within  a  comparatively  short  time  of  the  operation.  The 
most  successful  case  wiis  that  of  Monteiro,  whose  patient 
lived  ten  daya 

As  the  majurity  of  these  operations  were  carried  out  beforo 
the  introdoction  of  antiseptic  methods  in  snidery,  and  before 
the  recent  improvements  in  Ugatiire  material  had  been 
effected,  it  may  reasonably  be  argued  that  they  do  not  form 
an  argument  for  the  absolute  abandonment  of  the  operation 

Coopers  patient  appears  to  have  died  of  acute  peritonitis, 
a  comphcation  that  may,  with  some  certainty,  be  avoided  at 
the  present  daj'. 

Monteiro's  patient  might  possibly  have  escaped  death  from 
secondary  haemorrhage  had  the  operation  been  performed  anti- 
septieally,  and  hiul  a  more  suitable  hgature  been  employed. 

This  case  alone  would  appear  to  sanction  the  ligature  of 
the  aorta  in  desperate  ames  of  ihac  or  inguinal  aneurysm, 
when  every  other  mode  of  treatment  had  tixilecL 

It  must  not  be  forgotten,  however,  that  when  a  spon- 
taneous aneurysm  involves  one  or  other  of  the  iliac  arteries, 
it  cannot  be  expected  that  the  walla  of  the  aorta  itself  will  be 
free  from  disease. 

Anatomy. — The  point  of  bifurcation  of  the  aorta  has  been 
already  described  (page  20G).  The  vessel  at  its  lower  part  is 
covered  by  the  peritoneum  only,  and  upon  the  front  of  the 
artery,  and  beneath  the  serous  membrane  at  this  point,  are 
the  important  sympathetic  nerve  cords,  which  pass  from  the 
aortic  to  the  hj^Jogastric  plexus.  The  aortic  plexus  lies  along' 
the  aorta,  between  the  origins  of  the  superior  and  inferior 
mesenteric  arteries.  The  hypogastric  plexus  Ues  in  the 
interval  between  the  two  common  iliac  arteries.  Much 
areolar  tissue  surroimds  the  vessel,  and  the  vena  cava  lies  to 
il;s  right  side.  The  inferior  mesenteric  artery  arises  between 
one  and  two  inches  above  the  bifurcation  of  the  aorta,  and 
It  is  between  this  vessel  and  the  origin  of  the  common  iliacs 
that  the  ligature  should  be  applied. 

1.  The  Intra-Peritoneal  Operation  (Astley  Cooper). — The 
patient  Mes  upon  the  hin'k,  with  the  shoiddei's  raised  An 
incision,  three  to  four  inches  in  length,  is  made  in  the  linea 
alba,  the  centre  of  the  incision  corresponrling  to  the  umbilicus. 
The  peritoneal  cavity  is  opened,  and  the  intestines  having 
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iwn  aside,  the  serous  membrane  covering  the  vessel 
itly  divided.  The  artery  should  then  be  well  bared  mid- 
way between  the  bifurcation  and  the  origin  of  the  inferior 
mesenteric  artery,  as  it  is  of  primary  importance  that  none 
of  the  sympathetic  nerve  fibres  should  be  included  in  the 
lipilure.     The  great  vessel  is  best  isolated  with  the  finger. 

Pile  needle  must  be  passed  from  right  to  left,  and  care  must 
»e  Uiken  not  to  damage  the  vena  cava,     A  stout  piece  of 
hfomicised  catgut  of   large  size  mil    be    required.      The 
operation  needs  a  good  light,  a  reflector  or  an  electric  lamp, 
broad  spatuise,  and  an  especially  long  aneiirysin  needle,  with 
ich  a  curve  as  the  operators  own  experiments  upon  the 
iver  ha^e  shown  to  be  the  most  convenienL 
2,  The  Extra-Peiitoneal  Operation  (ilurray).— This  ope- 
don   involves  a  very  deep  and   complicated   wound.    The 
l^essel  18  reached  with  difficulty,  and  the  passing  of  the  needle 
18  attended  with  eonsirlc^rable  danger     The  procedure  would 
not  have  been  described  had  it  not  been  the  method  which 
was  carried  out  in  the  most  successful  of  the  eleven  cases — 
xhL,  m  Monteiro's  case. 

A   cur\'ed   incision — with   the   concavity  forwards — mea- 

\ig  alx>iit  six  inchrs,  is  made  upon  the  left  side  of  the 

ly,  from  the  extremity  of  the  tenth  rib  to  a  point  about 

[  one  inch  to  the  inner  side  of  the  antc?rior  superior  iliac;  spina 

The  three  abilominal  muscles  and  the  transversaHs  tascia  are 

dividc^l  in   the   manner   already  deseribed  in  the  operation 

for  ligaturing  the  common  iUac  artt»ry.     The  peritoneum  is 

^parated  from  the  iliac  fascia;   the  common  iliac  tnmk   is 

this  way  reach  eel,  and  the  surgeon's  fingers  are  gradually 

to  the  aorta  itself     The  vessel  should  be  isolated  as  well 

1 M  possible  by  the  finger.     It  should  be  bared  of  the  ai*eolar 

t  around  it.  in  order  to  avoid  the  inclusion  in  the  ligature 

of  the  sympathetic  nerve  trunka 

The  needle  is  passed  from  left  to  right,  the  vein  behig 
protected  by  the  forefinger. 


Ill 


iart  lY. 
OPERATIONS    UPON    NERVES. 

CHAPTER      L 

Introductory, 

The  foUowing  are  the  operations  which  are  considered  in 
tills  connection. 

1.  Nerve  stretching. 

2.  Neurotomy,  or  section  of  a  nerve  trunk, 

8w  Neurectomy,  or  excision  of  a  portion  of  a  nerve 

trunk 
4.  Neuroraphy^  or  suture  of  a  divided  nerve  trunk. 
These  operations  are  all  of  comparatively  modem  orij^jx 
The  good  eflect  of  nerve  stretching  upon  irregular  muscular 
cjontnictions  was  observed  by  Nussbaum  in  1860  in  a  case  in 
'vhich  the  ulnar  nerve  was  accidentally  stretched  during  an 
excision  of  the  elttow*  Billroth  met  with  a  similar  accidental 
experience  in  1869.  In  1872  NuBsbaum  practised  the  first 
intentional  nerve  stretching. 

With  the  appearunce  of  Vogt's  monogra|>h  in  1877  con- 
epicuous  attentiun  was  drawn  to  the  subject,  and  a  few  years 
later  the  operation  was  introduced  into  Englund. 

Neurotomy  fur  neuralgia  and  more  especially  for  neuralgias 
of  the  face,  is  not  a  very  modern  ulceration.  It  was  practised 
by  Marechal  in  the  middle  of  the  18th  cuntury,  tmd  in  1798 
John  Haighton  published  an  account  of  "a  case  of  tic  doulou- 
reux or  painful  atiectiou  of  the  face,  successfully  treated  by  a 
division  of  the  nrtected  (infra-orbital)  nerve/*  Subsequent  to 
this  tiie  operation  appeal's  to  have  been  so  frequently  and  so 
recklessly  employed  that  the  procedure  saidc  into  disrepute. 
It  was  revived  again  about  1852  by  Roux  and  others,  and  was 
placed  upon  a  more  sound  basia 

The  .suture  of  nerves  has  for  centuries  attracted  the  notice 
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of  surgeons,  but  thc^  mutter  received  little  but  theoretical 
treatment.  In  1776  CmikHliaiik  established  the  reality  of  the 
cicatrisation  of  nerves,  and  the  work  of  Weir  Mitchell  upon 
f^'unshot  injuries  nf  nerves,  publishc-d  in  1804,  drew  notable 
attention  te  the  clinical  features  of  certain  nerve  lesions.  In 
the  same  year,  Laugier  and  Nelaton  portVvrmed  what  was 
|)robal»ly  the  first  deiinite  and  well-planned  neuroraphy. 
They  were  certainly  the  rirst  to  give  a  precise  account  of  the 
operation. 

1.  Nerve  Stretching. — This  procedure  has  been  applied  to 
nerves  of  all  kinds,  botli  large  and  small,  to  motor  and  sensory 
nerves,  as  well  as  to  those  of  mixed  composition.  During  the 
period  at  which  a  rage  for  nerve  stretching  existed  even  the 
optic  nerve  was  stretched  in  cases  of  loas  of  vision  (Wecker 
1881,  Pamard  18H2). 

The  measure  has  been  employed  in  the  treatment  of 
various  forma  of  muscular  spasm  (ej/.,  wry  nei*k,  tw  eoiivtflm/t 
tetanus),  in  peripheral  neuralgias,  in  peripheral  neuritis,  in 
sciatica,  in  reflex  epilepsy,  in  cases  of  hyperesthesia,  painful 
ulcer  and  painful  stump,  and  for  the  relief  of  anaesthesia  in 
leprosy,  and  lightnhig  pains  in  locomotor  ataxy.  The  results 
have,  on  the  whole,  not  Iwen  very  satisfactory.  The  be^t 
etiects  have  been  obtained  in  certain  cases  of  sciatica  and 
of  peripheral  neuritis,  in  a  proportion  of  the  examples  of 
neuralgia,  and  in  instances  of  spasmodic  contraction  of 
muscles. 

The  extensibility  of  nerves  varies  greatly,  and  is  influenced 
by  the  size  and  situation  of  the  trunk,  its  condition,  the  age 
and  general  state  of  the  patient. 

It  is  said  that  a  weight  of  about  6  lb.  10  oz,  is  required 
to  extend  the  median  ner^^e  of  an  adidt  man  three-fourths 
of  an  inch,  and  that  the  elasticity  of  the  nerve  is  such,  that  it 
will  return  to  its  normal  length  when  the  extending  force  is 
removed,  even  when  the  tension  has  been  maintained  for  a 
few  hours. 

Nerve  tnmks  are  more  extensile  near  the  spinal  cord  than 
at  a  distance,  and  in  the  upper  than  in  the  lower  limb.  This 
depends  probably  upon  the  strength  of  the  nerve  sheafli, 
which  is  subject  to  variation,  and  against  which  the  main 
Itrain  of  the  stretching  is  directed. 
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iMiU9  Op^rfttnli— The  nerve  is  exposed  at  its  most  con- 
Tieoietit  and  usually  at  its  most  superficial  part,  and  is  then 
clearly  jsolatcd  and  broiiglit  well  into  \How. 

In  the  limbs  the  joints  may  be  so  tl*^xed  as  to  relax  the 
parts  about  the  site  of  the  operation.  (fOod  retractors  will 
usually  be  required.  The  larger  nerve  trunks  are  stretched 
by  nietuis  of  the  linger  and  thiinib,  smaller  nerves  by  means 
of  a  suitalile  blunt  hook,  and  the  smallest  cords  by  the  aid  of 
a  prol»e  or  director. 

"  The  nerve,"  writes  Mr.  Horsley,  **  being-  firmly  held  be- 
tween the  finger  and  thumb,  is  then  to  be  steadily  pulled  fur 
^bout  five  minuteSt  first  centrifugally,  and  then  centripetally 
:ibr  a  like  |>eri(»d  of  time.     The   tension   must  l>e   gnidually 
aipplied   and   kept  constant   the  whole  time,  while  all    jerks 
-^tlie  force  of  which   is   unknovMi)  are  to  be  avoided.     The 
«^^tual  amount   of  force  with    which  it   is  advisable  to  pull, 
'Varies  from  a  maximum  of  thirty  potnids  for  the  sciatic  nerve, 
^o  half  a  pound  for  the  supra- trochlear.     The  amount  of  force 
^DQUst  necessarily  vtiry  with  individual  development  and  the 
-^tate  of  the  nenx*  (Marshall).     It  will  now  be  found  that  the 
^mrkerve  is  loose  and   eli>ngated,  owing  to   its  elasticity  being 
^^latively  verj'  imperfect/'     With  regard  to  the  sciatic  nerve 
^liirshall  writes,  *"  If  1  first  pull  as  hard  as  I  imagine  1  should 
"«^o  upon  a  living  sciatic  nerve  during  an  oj>t*ration»  I  find  that 
^}je  force  employed  is  about  equal  to  twenfy  pounds  ;  but  if  1 
^f3ull  ver}'  hard,  it  is  increased  to  thirty  pounds  ;  and  that,  I 
tNjliove,  is  as  hanl  as  a  surgeon  could  well  pull  when  holding 
«^  soft  nerve  between  his  linger  and  lliumb." 

The  nerve  having  been  replaced,  the  im  ision  is  closed. 
The  part  should  be  kept  absolutely  at  rest  until  the  wound 
l^iis  entirely  healed.     Active  and  passive  ujovenients  of  the 
limb  shtudd  then  b*.'  gnidually  carried  out,  and  some  fi.»rm  of 
>iiuiple  massage  be  employed. 

2  and  11  Neurotomy  and  Neurectomy  —Tbese  operations 
have  been  ad<)pt*jd  in  ihv  h'ciitment  uf  similar  cii^ses  to  tbose 
mentioned  in  the  previous  paragraph.  They  are  of  necessity 
limited  to  smaller  nerves,  and  in  nearly  every  instance  to  such 
ncrv^es  as  ure  purely  sensory. 

In  eases  of  peripheral  neuralgia,  and  in  certain  painful 
aiiictlons  —  such  as  cancer  of    the  tongue  —  neurotomy  or 
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Fig,   61,— BOOK  Uai0  tH  NSUft- 
OTOMT        OB        NIURBOTOIIT. 


neurectomy  has  met  with  a  certain  ainoimt  of  success.  In  tl»i 
neuralgic  cases  there  is  a  great  disposition  to  relapse  iiftera 
varying  period  The  patiejU^  are  often  not  the  best  subjecd 
for  openition ;  many  are  hysterical  and  in  not  a  few  possiblj 
the  diagnosis  has  been  ill-considered  and  the  time  ill-selected 

The  nerve  is  exposed  at  some  **  place  of  election^'  atitj  i 
dealt  with  by  one  or  other  of  the  methods  named 

The  majority  of  these  operations  are  not  of  great  gmTitj' 

4.  Neuroraphy —This  operation  eoocems  the  union  of 
nerve  trunks  which  have  been  severed  by  accident 

The  term  *'  immediate  suture  "  is  applied  to  cases  in  whici 
the  divided  ends  of  the  nerv^e  are  united  within  a  short  tiioe 

of  the  accident ;  the  term  **  secondaiy 
suture ''  to  instances  in  which  * 
period  of  time  varying  from  weeb 
to  months  has  elapsed  between  lb* 
receipt  of  the  injury  and  the  opei*' 
tion.  It  is  needless  to  say  that  the  former  measure  is  lh» 
simpler  and  by  far  the  more  successful. 

In  the  immediate  siUv/re,  the  wound  is  perfectly  cleaned 
the  cut  ends  of  the  nerve  are  brought  together  and  united  bf 
sutures.  Any  bniised  or  jagged  part  of  the  exposed  liM  vc  i> 
cut  away.  The  general  features  of  the  operation  are  idctiau. 
with  those  now  to  be  described 

In  the  secondary  siUure  the  steps  of  the  procedure  awH 
follow :- — 

L  The  nerve  is  exposed     The  incision  is  made  over  tk 
course   of  the  nerve,  and  parallel   to  it     This  pan  ot  ^ 
operation   may  be  complicated    by   the  presence  of  inudi 
cicatricial  tissue  and  many  adhesions,  by  wasting  of  «il  t 
muscles,  by  deformity,  by  the  existence  of  a  mass  of 
about  a  £ractm*e,  and  by  much  retraction  of  the  nen^   ■'- 
In  most  instances  the  use  of  an  Ejsmarch's  tourniquet  i>  m  ' 
to  be  advised     Even  in  a  case  of  simple  division  of  tb»:  h-r^' 
by  a  stab,  an  interval  of  from  a  half  to  one  inch  may  ha  tint - 
to  separate  the  divided  ends.     In  instances  where  there  t* 
been  much  destruction,  the  interval  may  be  greater. 

The  upper  end  of  the  nerve  is  more  easily  foimd  than  thi 
lower.     It  is  usuaOy  enlarged,  bulbous,  and  sensitiva 

The  lower  end,  on  the  other  hand,  is  usually  atrophied  wd 
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^rm,  and  is  apt  to  be  lost  in  cicatricial  tissue,  and  to  be  free 
notable  sensation. 

It  may  be  ncressary  to  expose  the  trunk  of  the  nerve 
lower  down  and  then  to  follow  tlic  coi'd  upwards,  in  order  to 
find  the  **  lower  end  "  with  jj^reater  certainty. 

In  any  case  tlie  operator  must  be  prepared  to  make  a  very 
free  wouikI 

Each  portion  of  the  exposed  nen^e  should  be  feed  for 
some  distance  respectively  upwards  and  rlownwards,  and  the 
ends  carefully  drawn  up  in  order  to  l>ring  m  much  of  the 
nerve  as  possible  into  the  wound  arr^a  to  overeonie  the  gap 
resulting  from  retraction,  and  to  allow  the  extremities  to  be 
brought  readily  in  contact 

2.  The  two  exposed  ends  are  excised.  This  is  best  done 
with  sharp  small  scissors.  The  cut  must  be  clean  and  quite 
transverse.  The  bulb  may  be  cut  awiiy  layer  by  layer  until  a 
section  of  healthy  nerve  tibr<^s  is  exprised.  It  is  not  always 
necessary  to  remove  the  whole  of  the  bulbous  end.  Indeed, 
the  tinner  tissues  of  the  bulb  nflbrd  an  excellent  huld  for  the 
sutures.  Bowlby  advises  that  the  section  should  pass  through 
the  upper  end  of  the  bulb,  close  to  the  trunk. 

With  regard  to  the  lower  end  of  the  nerve,  Bowlby  advises 
that  it  is  only  necessary  "  to  cut  away  the  extreme  end,  which, 
being  matted  with  fibrous  tissue  and  compressed  by  the 
surrounding  scar,  is  very  likely  to  contain  no  nerve  tubulea 
It  is  seldom  neces.sary  to  remove  as  much  as  i  inch,  and 
however  imhealthy  the  section  may  look,  no  good  is  ever  to 
be  gained  by  a  further  sacritice." 

3.  The  two  ends  ai-e  united  by  sutures.  From  2  to  6  or 
S  sutures  will  be  required,  according  to  the  size  of  the  divided 

lerva     The  marerial  should  be  either  fine  silk  or  chromicised 

It  or  the  finest  silkworm  gut     Some  surgeons  especially 

>mmend  kangaroo  tendon  sutures.     Tlie  tliread  is  passed 

by  means  of  a  Hagedom's  curved  needle,  A  small  **  intestinal  " 
^eetlle  answers  admirably.  Tlie  needle  should  be  introduced 
^lK>ut  i  of  an  inch  IVom  the  free  enil  of  the  nerve,  and  the 
thread  should  bo  candied  through  the  whole  thickness  of  the 
ti.runk  If  the  sheath  be  substantial  or  use  can  be  made  of  the 
csicatricial  tissue  aroond  the  nerve,  the  stitures  may  be  intro- 
cjuced  into   the   extra-neuial  structures.      Sutures,  however. 


226 


OPERATIVE    SURGERY, 


which  are  liitiited  Ui  the  sheath  are  of  very  little  usa  Na 
harm  has  been  shown  to  follow  the  passing  of  the  needle 
through  the  suhstance  of  the  nerve.  If  six  sutures  are  to  be 
applied,  three  may  involve  the  nervous  eord  and  three  the 
sheath,  or  connective  tissuu  dissL-<?ted  up  with  it.  The  ends  must 
be  brought  into  close  contact  and  be  very  accurately  adjusted. 

All  rongli  handling  of  iho  nerve  must  be  avoided. 

4.  The  wound  is  closed.  No  drabiage  tube  is  required,  and 
every  care  should  be  taken  to  ensure  the  healing  of  the  wound 
by  first  intentirm.  The  limb  should  be  so  adjusted  that  the 
parts  concerned  in  the  (Operation  woimd  are  relaxed,  and  no 
traction  is  brought  to  bear  upon  the  sutured  nerva  For 
example,  if  the  nerve  concenied  be  the  median  in  tbe  forearm, 
both  the  elbow  and  the  winst  joints  should  be  flexed.  The 
parts  must  be  rigidly  maintained  in  the  desired  position  by 
means  of  splints,  and  should  be  well  protected  and  kept  warm. 

As  soon  as  the  wound  has  soundly  healed  piissive  move- 
Iments,  t<.^gether  with  massage  and  galvanism,  may  be  cautiously 
^employed 

Tke  rmtdt  of  neuroruphy  must  depend  upon  many  circum- 
stances— upon  the  nature  of  the  injury,  the  lapse  of  time  since 
the  nerve  was  divided,  tlie  amount  of  separation  of  the  two 
onrls,  the  local  condition,  the  state  of  the  patient's  health,  the 
amount  of  degeneration  which  has  taken  place,  and  the  readi- 
ness with  which  the  operation  wound  has  healed.  In  any 
case  it  must  be  reinembored  that  a  ver)^  considerable  time 
must  be  allowed  to  elapse  before  the  surgeon  can  form  an 
opinion  ixs  to  the  final  results  of  the  operation.  Complete 
restoration  of  fimction  will  often  re<]uire  one  or  two  years,  ami 
no  improvement  of  any  kind  may  be  evident  for  several 
months  after  the  neururaphy. 

Subjoined  is  an  account  of  the  jnethods  of  ea^jxmng  the 
nerves  most  usually  subjected  to  oj>erution.  Comparatively 
few  nerv^es  are  dealt  with,  and  no  attempt  has  been  madb  to 
give  a  description  of  all  the  oix^rations  w^hich  have  been,  or 
may  be  performed.  Thert^  are  km  of  the  superlieial  nerves 
ot  the  body  which  have  not  been  cut  down  upon  vkl  one  time 
or  another.  In  the  hmbs  many  of  the  ner\'es  are  exposed 
through  the  incision  rcc|uired  for  the  ligature  of  the  companion 
artery,  as  for  example  the  anteri<»r  or  posterior  tibiaL 
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CHAPTER    IL 

OpEKATIOICS   tJTON   THE    NeRVES    OF    THE    HeAD    kWD    NeCK. 
THE   FIRST   DIVISION   OF  THE  TRIFACIAL  NERVE 

Sttpra  -  Orbital     Nerve.  —  Anaioray.  —  This     nerve 

through  the  supra-orbital  notf*h  and  ascends  vertically 

ranlsv     The  notch  is  situated  at  the  junction  of  tlie  middle 

ith  the  inner  third  L»f  the  upper  url>ital  margin.     At  this 

Jt  the  nerve  lie^  beneath  the  orbicylaris  palpebrarum^  and 

usually  found  to  have  ah'eady  broken  up  into  two  divisions, 

•  is  accompuiiied  by  tlie  bupra-orl>ita!  vessels  whieh  lie  to  its 

Iter  side  (Figs,  62  and  OJ^), 

Ofyeratuytu — The  eyebrow    is  steadied  by    the    oj)erator*s 

&ft    hanr!    while    an    assistant  draws  the  eyelid  downwards. 

incision  about  three-quarters  of  an  inch  in  length  is  made 

[luL&lly  along  the  superior  orbital  uiai^in  in  such  a  way 

its  centre   will   correspond  to  the    supra-c^rbital  notch. 

integuments  and  orbicularis   muscle   having   been   cut 

irough,  the  nerv^e  is  readily  expused.     The  vessels  shouhl  be 

roided, 

CommenL — A  vertical  incision  exposes  more  of  the  nerve, 

is  simpler,  but  it  makes  a  more  considerable  section  of  the 

lusele  and  leaves  a  larger  scar. 

THE  SECOND   mVISIOK  OF  THE  TRIFACIAL  NERVE, 

Anatomy. — The  su|)erior  maxillary  nerve  pursues  a  nearly 
!>iital  course  from  the  foramen  rotundum  to  the  infra- 
bital  foramen  on  the  anterior  surface  of  the  upper  jaw.     If 
be  course  of  the  nerve  be  followed  the  distance  between  these 
wo  fominina  is,  in  the  adult  skull,  about  two  inches. 

At  the  infra-orbital  foramen  the  nerve  l>reaks  up  into  its 
cutaneous  branches,  viz,,  the  palpebral,  labial,  and 
(FigT*.  G2  and  63), 

little  l»eyond  the  f<»ramen  rotundum  the  nerve  crosses  the 
p  *J 


(jmge  227)  so  as  to  cross  the  gap  between  the  two  bicuspids 
in  both  jaws.  This  line  uill  crosa  both  tho  infra-orbital  and 
the  mental  foramina  The  former  is  jnst  above  the  canine 
fossii  and  about  a  quarter  of  an  inch  below  the  margin  of  th© 
orbit 

Meckel's  ganglion  is  a  tniiDgiilar  body  with  a  diameter 
of  about  one-tifth  of  an  inch.  It  is  surrounded  by  the 
terminal  branches  of  the   internal  maxillary  artery,  and  has 
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the  following  relations.  Above  it  is  the  sujKirior  maxillary 
aerve.  behind  it  are  the  sphenoid  bone  and  the  vidian  canal, 
on  its  outer  side  are  the  termination  of  the  internal  maxillary 
artery  and  the  external  pterygcid  muscle,  and  on  its  inner 
side  are  the  vertical  plate  of  the  palate  bone  and  the  spheno- 
palatine foramen. 

As  this  nerve  is  often  dealt  with  in  the  treatment  of 
neuralgia  involving  the  uppor  teeth,  the  position  of  its  branches 
is  important  Within  the  skull  it  gives  off  the  recurrent 
tranch  to  the  dura  maten  Between  the  foramen  rotiiodura 
and  the  ganglion  comes  ctf  the  orbital  branch.  Between  the 
ganglion  and  the  superior  maxilla,  i^.,  at  the  point  of  entrance 
into  the  infra-orbital  canal,  arises  the  posterior  dental  branch 
if?hich  suppUes  the  molars.  At  the  liirider  part  of  the  canal 
luid  within  the  maxilla  takes  origin  the  middle  dental  ner\Ti 
i^hich  supplies  the  bicuspid  and  canine  teeth.  The  incisor 
teeth  are  supplied  by  the  anterior  dental  nerve  wliich  arises 
St  the  anterior  part  of  the  canal  close  to  the  iiifra-orbital 
foramen. 

In  order  therefore  that  all  the  dental  nerves  might  be 
severed,  the  nerve  trunk  must  be  divided  as  far  back  as 
lleckers  gangliort 

The  posterior  half  of  the  infra-orbital  canal  is  open  to  the 
orbit,  and  exists  as  a  groove  merely,  the  anterior  half  has  a 
bony  roof  and  takes  therefore  the  form  of  a  genuine  osseous 
canaL  Occasionally  the  whole  or  part  of  the  posterior  portion 
of  the  so-called  camd  has  a  bony  roof,  and  in  such  case  no  part 
of  the  nerve  could  be  exposed  from  the  orbit  without  cuttmg 
through  a  thin  plat^  of  bone. 

The  infra-orbital  vessels  which  accompany  the  nerve  in  the 
infra-orbital  canal  are  small  and  have  an  inconstant  relation  to 
the  nerve,  although  they  more  usually  lie  to  its  outer  side. 
In  one  instance  I  found  the  artery  winding  around  the  nerve. 

1,  The  Infra-Orbital  Nerve,  —  Opetaiion.  —  This  nerve 
may  be  ex^joscd  as  it  leaves  the  infra-orbital  foramen  by 
means  of  a  transverse  incision  three-qutirtei^  of  an  inch  iu 
length  made  about  a  quarter  of  an  inch  below  the  lower 
margin  of  tlio  orbit,  and  so  placed  as  to  cross  the  infra-orbital 
foramen  (Figs,  62  and  G3), 

After  the  skin,  layer  of  subcutaneous  fat,  and  orbicularis 
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muscle  have  been  divided,  the  levator  labii  su [Marions  is 
exposed  and  must  be  severed  in  the  Uneof  the  original  wound. 
The  nerve  is  now  reached  and  c^iu  be  dealt  with.  The  parts 
are  vascidar  and  the  view  of  the  nerve  is  apt  to  be  occluded  by 
free  bleeding, 

6Wjn?>i€riY>— Section  of  the  nerv^e  at  this  spot  cuts  oflF 
merely  the  terminal  branches  to  the  face.  Subcutaneous 
division  of  the  nerve  through  the  mouth  has  been  advised,  but 
experience  has  shown  that  in  the  treatment  of  neuralgia 
mere  division  of  the  terminal  fibres  of  a  nerve  is  of  little 
service. 

Various  methods  have  been  de\dsed  for  dealing  with 
the  infra-orbital  nerve  nearer  to  its  commencement  by  ex- 
posing it  through  the  floor  of  tbe  orbit. 

An  incision  is  made  along  or  near  the  lower  margin  of  the 
orbit,  the  orbital  fascia  is  divided  and  the  contents  of  the 
cavity  are  displaced  upwards  by  means  of  a  thin  spatula. 

The  infra-urliital  tfroove  is  exposed  and  the  nerv^e  divided 
as  far  back  as  possible.  If  the  terminal  part  bas  been  brought 
into  view  tbrouL.di  tlio  skin  incision,  a  considerable  part  of  the 
nerve  might  be  drawn  out  after  the  division. 

These  operations  are  imsatisfactory.  The  wound  is  very 
deep  and  the  area  of  the  operation  is  excecdmgly  nurrow. 
The  orbital  tissues  are  disturbed  and  the  globe  and  its 
nerve  apparatus  are  exposed  to  danger.  Moreover,  unless  the 
nerve  be  divided  as  far  back  as  the  commencement  of  the 
infra-orbitHi  grnnve  only  the  anterior  dental  nerve  will  be  re- 
moved by  the  neurectomy,  Sevei-e  hjemorrhage  into  the  orbit 
and  exoiuphalos  have  followed  these  measures.  The  state- 
ment that  the  nerve  has  been  divided  as  far  back  as  the 
spheno-m axillary  fossa  when  exposed  through  the  orbital 
floor  may  be  open  to  s<ime  question, 

±  The  Trtmk  of  the  Superior  Blaxillary  Nerve  and 
Meckers  Ganglion 

In  some  forms  of  intractable  neuralgia  the  neiTe  has  been 
divided  on  the  distal  side  of  the  foramen  rotundum  and  the 
whole  trunk  removed  as  far  forwards  as  the  infira-orbital  fora- 
men, together  with  Meckel's  ganglion. 

Operation, — A  -shaped  incisitjii  is  made  on  the  front  of 
the  cheek  so  placed  that  the  apex  points  directly  downwards 
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and  the  centre  of  the  V  is  opposite  to  the  infra-orbital 
foramen.  The  incision  should  form  two  sides  of  an  equi- 
lateral triangle,  each  limb  of  which  measures  a  little  more 
than  one  inch  (Fi^.  65,  nl 

The  knife  is  carried  at  once  down  to  the  bone,  and  the  tri- 
angidar  flap  formed  by  the  soft  parts  is  turned  up  over  the 
lower  liA  A  lonff  silk  suture  is  introduced  into  the  apex  of 
the  flap,  in  order  that  it  may  be  drawn  well  upwards  out  of 
the  surgeon's  way. 

The  infra-orbital  ner\'e  is  sought  for  and  isolated  as  it  is 
emer^dng  from  the  foramen.  The  btme  hitviug  Ixyvu  cleared,  a 
portion  of  the  anterior  wall  of  the  antrum  measuring  from 
J  to  I  of  an  inch  square  is  removed  with  a  chisel  aufl  mallet 
The  infra-orbital  foramen  will  l>e  a  little  above  the  centre  of 
the  part  n?moved.  Tire  mucous  lining  of  the  antrum  having 
been  divided  that  cavity  is  fully  opened.  In  order  that  the 
rest  of  the  operation  may  be  conveniently  performed,  a  small 
electric  lamp  is  needed  which  may  be  fixed  to  the  surgeon's 
forehead     In  no  operation  is  a  good  light  more  essential. 

The  posterior  wall  of  the  antrum  is  now  exposed,  and  a 
portion  about  \  of  an  inch  square  is  cut  away  with  a  tino 
chisel  and  mallet 

In  rcTiioving  the  two  portions  of  bone  some  surgeons  use 
trephines — a  half-inch  In^phine  for  the  anterior  wall  and  a 
quarter-iiich  fur  the  posterior.  The  chisel  is,  however,  by  far 
the  more  convenic-nt  and  precise  instrument,  and  inflicts  a  less 
degree  of  injury  uiion  the  suiTounding  tissues. 

The  haemorrhage  is  very  free»  and  some  little  time  may 
now  be  devoted  to  arresting  it  as  far  as  Ls  possible. 

The  next  step  consists  in  dividing  the  roucous  lining  on  the 
roof  of  the  antnmi,  under  the  course  of  the  infra-orbital  canal 
The  bone  forming  the  floor  of  this  canal  roust  be  broken  away 
frt>m  one  end  of  the  maxilla  to  the  other.  This  is  best  effected 
t»y  means  of  scissors,  aided  by  a  tine  carpenter's  bradawl  and  a 
&nder  bone  elevator  or  stout  director.  The  bone  is  thin  and 
"oflers  little  resistance,  and  the  nerve,  which  must  be  most  care- 
fully preserved  and  carefully  followed  line  by  Une,  forms  the 
guide  to  the  sui^eon's  movements.  Much  bleeding  may  be 
ipected  from  the  damaged  infra-orbital  vessels,  whif*h  can 
eldom  be  surely  isoiaiecL     When  the  posterior  wall  of  tha 
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maxilla  is  mached,  the  wliito  and  conspicuous  nerve  will  be 
hanging  loose  in  the  cavity  of  the  antrum.  Slender  dissecting 
forceps  with  long  blades  are  needed  during  thLs  stoge,  and 
become  still  more  necessary  when  the  region  of  the  foramen 
rotundum  is  reached. 

The  bone  of  the  hinder  wall  of  the  antrum  must  be  so 
completely  removed  that  the  nerve  is  seen  to  hang  free  in  the 
cavity  produced  The  wound  may  now  be  stuffed  for  a  while 
with  a  conical  piece  of  sponge  in  order  that  the  luemorrhage^ 
which  is  still  free,  might  be  held  a  little  in  check. 

By  means  of  the  long  slender  forceps  and  a  director  the 
surgeon  endeavours  to  make  out  the  positirm  of  the  trunk  as 
it  issues  from  the  foramen  rotundum,  and,  if  possible,  the  pre- 
cise locality  of  the  ganglion.  In  this  attempt  he  is  aided  by 
the  infra-orbital  nerve  upon  which  traction  (by  meani^i  of  a  silk 
thread)  is  mumtained.  Finally  the  superior  maxillarj'  nerve 
is  divided  close  to  the  foramen  rotundum  by  a  pair  of  very 
slender  curved  scissors,  and  any  branches  which  still  hold  the 
neiTe  in  position  having  been  divided,  the  whole  trunk  is  re- 
moved  with  the  ganglion  attached. 

At  this  step  of  the  operation  also  much  bleeding  may  be 
expected.  The  nerve  cord  removed  should  measure  not  less 
than  one  inch  and  three-quarters. 

The  antrum  having  been  sponged  out  the  skin  incision  is 
united  by  sutures  and  the  selected  dressing  applied,  A  small 
drainage  tube  should  be  maintained  in  the  lower  angle  of  th« 
wound  for  the  first  twenty-four  hours. 

CoiwmeTit — The  operation  above  described  is  a  modification 
of  the  procedure  introduced  by  Camochan  of  New  York, 
{Ainer.  JourrL  Me(L  Sc,  1858,  page  136)  who  appears  to  have 
been  the  tirst  surgeon  to  have  excised  the  sujierior  maxillary 
nerve.  An  excellent  account  of  "  neurectomy  of  the  second 
division  of  the  fifth  nerve  "  is  given  by  Cliavasse  in  the  MeJ'iA^o- 
Gkirwrgical  Trathsurtiuiw  for  1884.  Chavasse  has  collected 
twenty-two  examples  of  Carnochan's  operation.  In  three  only 
of  these  does  the  relief  appear  to  have  been  permanent  In 
most,  if  not  in  all  of  the  c^^-ses,  a  trephine  was  used. 

I  have  performed  the  operation  five  times  during  the  last 
ten  years.  In  all,  the  wound  healed  well  and  soundly.  In 
on©  instance  facial  erj^sipelas  developed,  but  with  this  exception 
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the  ojienitioD  was  followed  by  little  or  no  constitutional  dis- 
turbance The  defoniiity  produced  wax  quite  insi^iiicant,  and 
the  Hear  was  by  no  means  conspicuous.  In  the  two  severest 
casea  the  neuralgia  returned  at  the  end  of  three  years  and  two 
j^urs  respectively.  One  patient  died  of  cancer  six  months 
after  the  operation.  In  the  remaining  two  patients  the  pain 
Btiimed  within  twelve  months.  In  one  of  these  I  was  not 
It  I  had  succeeded  in  removing  the  ganglion. 

Methods  of  Per/iyrnvmg  thin  OpertUwn  are  described 
by  Chavasse  in  the  following  words  :— 

Professor  LUcke,  of  Strasburg,  makes  an  oval  incision  "  from 
point  just  above  the  external  canthiis  of  the  eye^  passing  at 
Bt  backwards,  then  downwards  and  forwards,  and  termin- 
%tmg  at  the  zj'gomatic  process  of  the  upper  jaw.  The  raasseter 
tlQuscle  is  divided  and  the  zygomatic  arch  sawn  through  an- 
Iteriorly,  and  fractured  posteriorly.  This  piece  of  bone,  with 
tio  temp>ral  Ikscia  attached  to  it,  is  turned  upwards.  By 
means  the  spheno-maxillary  fossa  is  reached,  and  the 
faerve  is  cut  as  it  emerges  from  the  skull.  The  fractured  bone 
lis  then  replaced  and  the  masseter  muscle  attached  to  it  with 

iiure&     Union  of  the  bone  shortly  takes  place 

iie  drawback  to  it  is  the  contraction  of  the  muscle  which  is 
ipt  t*^  follow,  leading  to  depressed  cicatrices,  and  thus  necessi- 
siting  prolonged  after-treatment 

•'To  obviate  this  difficulty  Professor  Lessen,  of  Heidelberg, 
modified  the  operation  by  dividing  the  temporal  fascia 
long  the  upper  edge  of  the  zygoma,  then,  after  fracturing 
bone,  turning  it  backw^ards  with  the  masseter  left  intact. 
replacement  of  the  bone,  the  temporal  fascia  is  stitched 
it«  old  position,  and  the  masseter  is  unable  to  draw  the 
ly  fragment  downwards.     .     .     ,     .      Keyher  operated  by 
St  tying  the  common  carotid  artery  and  then  cutting  away 
le  nerve,  according  to  the  plan  of  Lessen,     Nussbaum  and 
cith  have  ako  cut  away  portions  of  the  sTiperior  maxillary 
re  by  means  of  Ljxngenbeck's  osteo-plastic  resection  of  the 
'Jawbone,  and,  still  more  recently.  Gerster  has  advocated 
ilDodification  of  this  procedure  by  sawing  through  the  middle 
miliar  bone." 

various   measures   are   all  needlessly  seve       *ujd 
^tre  wounds  of  great  and  unnecessary  magnitude 
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Fig.   63.^TBfi    KBfiV£8    OF    THB  FACK  AKD  OF   TBK  SCDK  OF    THE  HEAD, 

permanent  vahie  the  operations  last  described  can  hardly  be 
eonsidered  to  be  justitied  by  the  results  obtained. 

THE  THIRD   DIVISION   OF    THE  TRIFACIAL   NERVE. 

1.  The  Tnink  of  the  Nerve  at  the  Foramen  Ovale. 

Anaimny. — The  nerve  on  leaving  the  lorumen  ovale  is  im- 
mediately joined  by  the  motor  part  of  the  Hftli  nerve  (Fi^.  64). 
A  little  way  below  the  forainc^n  the  nerve  breaks  up  into  two 
divisions,  an  anterior  srimll  or  upper  division,  and  a  posterior, 
larj^c,  or  inferior  division.  From  the  trunk  arise  four  nerves 
—the  recuiTent  branch  to  the  dura  mater,  which  enters  the 
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skull  through  the  foramen  spiiiosum  ;  the  internal  pterygoiri 

nerve:  and  the  nerves  to  the  tensor  tyinpuni  and  tensor  jmlati. 
From  the  anterior  division  arise  four  nrrvos,  th<j  tempnnd 

(anterior,  middle  and  posterior) ; 

the   masseteric   (from   the   pos- 
^terior    temporal) ;     the    buccal 

(vrith  the  anterior  temporal) ;  and 

the  external  pterygoid  (Figs.  64, 

m,  and  67). 

From  the  posterior  division 

arise  also  four  nerves,  the  auri- 

culo- temporal,  the  gustatory,  the 

inferior   dental,  and   the  mylo- 
hyoid. 

The  foramen  ovale  is  situated 

opposite  to    the    eminentia  ar- 

ticularis  at  the  root  of  the  zy- 

goma»   and  is  about    one    inch 

and  a  quarter  from  that  process 

of  bone,  lying  in  a  line  irans- 

verse    to   the   long  axis  of  tlie 

*kull     The  foramen  is  about  a 

<juarter  of  an  inch   in   front  of 

the     spinous     process     of     tlie 

sphenoid,    and    is    inunediatcly 

Ijehind    the    free    edge    of  the 

J)teiygoid  plate.     These  two  points  of  hone,  together  with  the 

eminentia  articiilaris  form  excellent  lamlmurks. 

The  small  meningeal  artery  wbicli  pu.sscs  throuj^di  the  fora- 
:ixien  ovale  can  scarcely  escape  division.  The  middle  mrnin- 
^^1  which  on  tens  the  foramen  spinosum  is  in  great  risk.  The 
tounk  of  the  nerve  and  the  larger  division  lie  under  cover  of 
t:be  external  pterygoid  muscle. 

The  internal  maxillary  artery  crf>sscs  the  inferior  dental, 
gustatory,  and  buccal  nerves,  but  lies  brlow  the  main  trunk  <if 
^be  nerva  In  forty  per  cent  of  bodies  the  artery  passes 
l^eneath  the  lower  head  of  the  external  pterygoid  and  then 
emerges  between  that  bead  and  the  upper  *>ne.  Theext*msive 
jitt*rygoid  plexus  of  veins  Ues  with  the  aivery  over  the  muscle 
in  c|uestian. 


Pig.    »>*.— DIAGRAM    fJP    THE    THIRD 

DmsioN  or  thk  fifth  nehve, 

F  (>,  Fammpo  ovale  (below  tMt  thn 
motor  root  joina  the  nerve)  ;  V  s, 
Foniinen  »iiino8iim  ;  R.  Recurrent 
bnuieb ;  AT,  AiincHlu-t4*mp. 
nerve;  ll  H,  Mylo-hyoid  nerve; 
I  D,  Inferior  dental  none  i  <J, 
Gitsitatory  nerro :  E  p.  External 
l»t<'ryg<^i^  branch ;  R,  Buooid 
nerve  :  a  t,  Ant.  tempoml  iiervt* ; 
M  T,  Mill.  t«mx>^Ttil  ncrxe  ;  V, 
MfUMjieterie  nerve  ;  f  t,  Post,  tem* 
poral  nt?rv(?  ;  T  P,  II ranch  to 
tensor  [mluti  ;  T  T,  Ilraiieh  fco 
tt'riNor  tynij>a«i ;  IP,  intenml 
pt^iyguid  hrtiiicb* 
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Operation.— A  square  vertical  flap  is  cut  from  the  cheek. 
The  two  sides  of  the  flap  are  represented  by  two  vertical  lines 
which  are  parallel  with  the  anterior  and  posterior  borders  of 
tlie  ascending  ramus  of  the  jaw.  The  base  of  the  flap  is 
represented  by  a  transverse  line  joining  the  two  vertical  in- 
cisions about  lialf  way  down  on  the  ramus  of  the  jaw.  The 
free  enJ  of  the  flap  is  a  little  above  the  zygnrna  (Fig.  65,  a).  The 
incisions  are  carried  down  to  the  bone  at  the  free  end  of  the 
flap.  The  zygomatic  arch  is  exposed  and  its  tw^o  ends  are  sawn 
through.  Tlie  iJiece  of  bone  is  tui-ned  down  together  with  the 
masseter  attached  to  it,  and  the  soft  parts  covering  the  upper 
part  of  the  ramus  of  the  jaw. 

Care  must  be  taken  not  to  damage  the  facial  nerve  nor  the 
parotid  duct,  both  of  which  are  below  tlie  La,se  of  the  flap. 
The  flap  is  drawn  forcibly  downwards  rather  than  dissected 
op.  After  the  bleeding  has  been  arrested  the  coronoid  process 
is  divided  and  with  the  attached  temporal  muscle  is  turned 
upwards.  The  upper  head  of  the  external  pterygoid  muscle 
is  separaied  from  its  attachment  to  the  sphenoid,  and  the 
nerve  can  now  be  exposed  and  divided  with  scissors  {see 
Figs,  66  and  67> 

Comment. — The  method  described  is  that  known  as 
Kj'bniein's.  The  operation  was  tirst  performed  by  Pancoast  of 
Philadelphia  some  twenty  years  ago,  and  has  been  many  times 
repeated.  Pancoast*s  flap  was  made  from  below  upwards  and 
had  its  base  at  the  zygoma.  He  ligatured  the  internal 
maxillary  artery  and  entirely  removed  the  coronoid  proce^Sw 
The  haemorrhage  from  the  operation  wound  is  considerable, 
and  in  one  case  at  least  (Sutton  s)  the  common  carotid  had  to 
be  tied  to  arrest  it 

The  procediu'e  is  attended  with  much  risk*  and  involves 
considerable  damage  to  important  tissues.  It  has  not  been 
followed  in  all  instances  by  such  benefits  as  woidd  appear  to 
justify  the  operation.  It  involves  paralysis  of  the  muscles  of 
mastication  upon  the  side  dealt  with,  paralysis  of  the  mylo- 
hyoid and  anterior  part  of  the  digixstric,  and  probable  loss  of 
power  in  the  tensor  tympani  and  tensor  palati.  The  gustatory 
nerve  is  of  necessity  divided. 

2.   The  Inferior  Dental  Nerve. 

Anatomy, — This  nerve,  the  largest  branch   of  the  third 
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division  of  the  fifth,  descends  under  cover  of  the  external 
pterygoid  muscle,  passes  to  the  outer  side  of  the  internal 
pterygoid,  and  runniBg  between  the  internal  lateral  ligament 
&nd  the  ramus  of  the  jaw,  enters  the  dental  foramen  (Figs,  66 
and  67), 

This  foramen  is  surmounted  bj^  a  prominent  and  usually 
sharp  projection  of  bone,  the  lingula  or  spine  of  Spix.  To  its 
apex  is  attached  the 
internal  lateral  Uga- 
ment  of  the  jaw,  while 
below  and  behind  it  is 
the  groove  for  the 
mylo-hyoid  nerve. 

The  internal  ptery- 
goid muscle  reaches  to 
the  base  of  the  lingula. 

The  nerve  is  ac- 
companied by  the  in- 
ferior maxillary  vessels 
which  lie  behind  and 
external  to  it. 

The  internal  niaxil- 
iarj^  artery  passes  for- 
wards and  inwards  at 
some  distance  above 
the  dental  foramen. 
The  gnstatorj'  nerve  is 
nearly  parallel  with  the 
inferior  dental,  but  is 
anterior  and  internal 
to  it  and — as  viewed  from  the  mouth — is  supertieial  to  it 

Opertiiion. — The  mouth  is  fixed  well  open  by  a  Mason's 
gag  applied  upon  the  opptvsite  side  or  by  a  Hutchinson's 
ipring  mouth-prop  placed  between  the  incisor  teeth.  The 
cheek  upon  the  side  to  be  dealt  with  is  held  open  by  means  of 
two  blunt  hooks  wliich  are  so  drawn  upon  as  to  make  the 
opening,'  of  the  mouth  at  this  angio  as  wide  and  as  square  lis 
possible.  If  the  tongue  be  in  the  way  it  may  be  drawn  aside 
with  tongue  forceps, 

A  good  light  is  essential,  and  the  best  is   that  given 
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Fig  65.  —A,  Neurotomy  of  third  divuion  of  fifth 
nerye;  B,  Removal  of  MeckeFs  gutnglion ;  0,  Ex- 
fKistire  of  brachial  plexus;  d»  Expoaure  of  Hpinal 
(koceMory  nerve. 
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by  a  small  elcotrie  lump  worn  upon  the  forehead.  Tb# 
surgeon  with  his  IbreHnger  ilt'tines  the  ascending  ramus  of 
the  jaw,  the  substance  of  the  internal  pterygoid  mus^cle,  and 
the  positiun  of  the  spine  of  Hpix.  This  latter  point  is  tnom 
or  loss  obscured  by  the  attiiiihment  of  the  uitemal  latanl 
ligament.  If  the  tongue  be  drawn  upon  the  gristatory  uerre 
may  possibly  be  felt  beneath  tlio  mucous  membrane 

The  mucous  mem  brant*  is  now  incised  along  the  inner  sidfl 
of  the  anterior  border  t  >f  the  ascending  ramus  to  the  extent  of 
about  one  inch.  The  incision  is  vertical  and  is  carried  down 
to  the  bone. 

A  narrow  pointed  perioste^il  elevator  is  now  used  to  detifcch 
the  mucous  morabrane  from  the  jaw.  The  use  of  tills  instro- 
ment  may  be  suppleiiiented  by  rhe  surgeons  foretinger. 

The  spine  of  Spix  is  sotight  for  and  must  be  clearly  defined 
The  periostt'um  must  not  be  detached  with  the  mucom 
membrane.  When  the  spine  of  bone  is  reached  the  internal 
lateral  ligament  may  be  divided  with  tine  str^ght  iris  scisscnv 
the  utm*^st  <mution  being  used. 

The  nerve  should  now  be  brought  into  view  and  b©  dr^ 
forwards  gently  with  a  small  bbmt  hook  (Fig.  61).    LoDg-bladwl 
dissecting  forceps  are  retjuired  in  this  stage  of  the  ui^niti«'a 
The   nerve   is   exposed  actually   as   it   is  entering  the  boot 
Here  the  vessels  are  in  close  contact  with  it     A  httle 
up  they  are  removed  from  the  nerva     The   inferior  d( 
should  therefore  be  exposed  to  the  extent  of  about  half  an  im*h, 
and  be  divided  witb  iris  scissors  high  up.     It  may  \*e 
to  have  entirely  Isolated  the  nerve  upon  the  blunt  hcmk. 
is  of  very  small  size.     If  the  operator  proceed  toij  far 
the  dental  foramen  he  will  come  in  contact  with  the  inta 
maxillary  artery.     From  a  quaiter  to  half  of  an  inch  of  ita 
cord  can  be  excised.     The  higher  section  of  the  nerve  is  macfe 
first     No  sutures  are  recpnred  for  the  wound. 

Comment — This    operation    is    very    ditficult    and  WJJ 
tedious.     It  is  not  so  readily  pertormed  as  is  the  prociylttf» 
for  the  removal  of  Mockers  gangHon.     The  great  depth  of 
wound,   the  narrowed  space  and  the  embarrassing  incii 
which   are   apt   to   attend  operations  within   the  moutli« 
contribute  to  the  difficuhics  of  the  positioit.     Tlio 
nerve  may  be  mistaken  for  the  inferior  dental  if  the  il 


Wlf^  01.— ra«  THiftD  DiviaiiiN  or  thb  tirru  nervk.    (AJUr  ffir»ckjtid  «nd 

]i«rre ;  2,  Poateiior  ianiporal  nerve ;  3,  Buccal  nerre ;  4,  Branch  lo 
€t«ul  $i«ttxt ;  5,  Anteiior  tem}K>r«l  nerve  ;  6»  Middle  temporal  nerrfl  ;  7*  Auriculo- 
tcvpumi  nvTv;  8,  lu  tvniporml  bmr^cbev;  9,  luferior  dental  nerve;  10,  M7I0- 
^fofai  otrve:  11,  Oititutorjr  nerve;  Hi.  Facial  nerve. 


veiy  free  and  was  supposed  to  come  from  the  internal 
The  nene  ma}/  be  ruptured  during  the  process  ot 
by  being  roughly  diawn  upon. 
fllore   constitutional    disturbance  will  usually  follow  this 
tioo  than  will  attend  the  operation  for  the  removal  ot 
1*8  gangliuiL    This  has  been  so  in  the  two  cases  in  which 
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I  have  performed  both  operations  (at  different  periods)  npon 
the  same  patient  The  fauces  are  swollen,  the  jaw  is  stiff,  the 
tongiie  is  swollen,  and  the  whole  face  aches.  The  mouth  must 
be  kept  constantly  washed  with  an  antiseptic  solution  {e^g., 
carbolic  acid  lotion,  1  in  60  or  80). 

Other  Modes  of  Operating : — 

Other  operations  employed  are  concerned  with  the 
exposure  of  the  nerve  from  the  face.  Tlie  more  important  of 
them  are  briefly  described  by  ilaeConnac  in  the  folloiiing 
words :  "  Velpeau  reached  the  nerve  from  an  opening  made 
through  the  ascending  ramus  of  the  jaw,  while  Kiihn  exposed 
it  from  below  after  resecting  a  portion  of  the  angle  of  the  jaw. 
Liieke  has  moditied  Kiihn  s  operatioiL  He  makes  an  incision 
around  the  angle  of  the  jaw  corresponding  to  the  insertion  of 
the  masseter  muscle,  raises  the  soft  parts  from  the  internal 
sur&ce  with  an  elevator,  until  the  inferior  dental  nerve,  and  in 
front  of  it  the  Ungual,  can  be  felt  with  the  finger ;  a  hook  is 
then  passed  roimd  the  nerve  just  as  it  enters  the  canal 

*'  If  the  nerve  is  to  be  reached  directly  through  the  inferior 
maxilla  (which  is  an  easy  and  direct  method)  a  curved 
incision,  convex  downwards,  about  two  inches  long,  must  be 
made  through  the  masseter  muscle  doivn  to  the  bona 

"  When  this  is  exposed  the  periosteum  must  be  raised  so 
that  the  central  portion  of  the  ascending  ramus  is  laid  bare, 
and  the  detaehed  soft  parts  are  then  drawn  upwards^  In  this 
way  the  parotid  gland,  Stenson's  duet,  and  the  facial  nerve,  ar© 
preserved  from  injury.  According  lu  VeJpeau^s  procedure  the 
bone  over  the  opening  of  the  canal  is  removed  with  a  trephine^ 
We  must  remember  in  using  this  instrument  that  the  jaw  is 
much  thicker  below  than  above;  and  hence  the  trephine  should 
be  laid  aside  when  the  upper  part  of  the  jaw  has  been  divided, 
and  the  rest  of  the  circle  of  bone  must  be  detached  by  means 
of  the  elevator  and  chisel.  If  care  be  not  taken,  the  artery  as 
well  as  the  nene  may  be  cut  through  during  the  operation, 
and  the  bleeding  is  sometimes  very  Severn  Linhart  makes  a 
vertical  incision  through  the  masseter  for  its  whole  length, 
and  detiiehes  it  on  each  side  from  the  bone,  together  with  the 
periosteum  ;  he  then  cuts  away  the  external  table  of  the  bone 
with  a  chisel,  and  thus  exposes  the  canal  for  the  space  of  half 
an  inch,  and  resects  the  nerva 


GUSTATORY  NERVE. 

"  The  nerve  may  be  likewise  exposed  by  cutting  outa  V-  or 
U*&ha|>ecl  piece  of  the  ascending  ramus  of  the  maxiUary  boD(\ 
I  the  base  of  the  excised  portion  of  the  bone  being  at  tlie 
•  cofonoid  notch,  and  the  apex  a  little  below  tlie  opening  of  the 
inferior  dental  i-unaL  The  coronoid  process  can  be  easily 
felt  from  within  the  mouth  when  tlie  jaw  is  depressed  fts 
position  determined,  a  vertical  incision,  two  inches  long,  must 
bo  uiatie  through  the  integunieuts  over  the  middle  of  the 
ascending  ramus  of  the  jaw,  the  masseter  is  sufficiently  dis- 

Esd  from  its  attachment  to  the  ramus,  and  the  periosteum 
^tached  with  it 
*  The  necessary  amount  of  bone  may  then  be  removed  with 
chisel,  or  by  meatrs  t»f  a  cylindrical  drill,  hali'au  inch  in 
th  and  the  same  in  diameter,  inserted  into  the  manrlril  of 
a  powerfid  surgical  engine.  By  it,  m  revolutions  to  the  extent 
of  5,000  times  in  a  minute,  the  nerve  is  quickly  laid  bare  at 
its  place  of  entrance  in  the  inferior  dental  foramen.  Next,  the 
opening  is  enlarged  until  the  internal  pterygoid  muscle  is  fairly 
exposed  to  view;  the  nerv^e  is  cut  below,  lifted  from  its  bed, 
and,  while  held  on  the  stretch,  may  be  isolated  up  to  the  point  of 
emergence  at  the  base  of  the  skull  by  the  handle  of  a  scalpel 
Finallj,  it  is  excised  with  a  pair  of  dehcate  iris  scissors/' 

Comment — These  operations  are  more  easily  accompUshed 
by  the  surgeon,  but  are  of  greater  gravity  to  the  patient,  and 
lin  no  instance  can  the  difficulty  which  attends  the  intra- 
tbuccal  operation  be  made  an  excuse  for  selecting  one  of  these 
aortr  serious  procedures. 

These  operations  could  only  be  justifiable  when,  for  one  or 
5ther  reason,  the  exposure  of  the  nerve  through  the  mouth  ia 
ipracticable. 
a  The  Ouatatory  Nerve. 

Anatomy. — The  gustatory  nerve  is  internal  and  anterior 

the  inferior  dental,  and  lies  between  the  internal  pterygoid 

Ac  and  the  internal  lateral  ligament.     It  is  curved,  with 

(concavity  forwards,  and  lies  quite  superficially  between  the 

&l  of  the  last  molar  and  the  angle  of  the  jaw  (Figs.  66 

Operatio7u — The    mouth  having   been  opened  and    tho 
ek  drawn  aside  as  in  the  previous  operation,  the  tongue  is 
forwanls  and  towards  the  opposite  sida 
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With  the  fore -fin  ^^er  the  surt^eon  can  dpfiiK*  the  ramus  *>^ 
the  jaw  and  the  pterygo-iiiaxilhiiy  Ijgairieut     Thi'  nerve  cltf* 
usually  be  felt  beneath   the  mucous  membrane  behind  lli-^ 
last-named   ligament,   and  about  half  an  inch   behind  au' 
below  the  last  molar  tooth. 

A   vertical    incision,  about  an   inch  in  length,  is  niml 
tlu^ough  the  uuicous  membrane  over  the  nerv^c,  and  thei 

fore  midway  betwt^eai^ 


Fig.    67. —DISSECTION    OP    THK  THTKD  DIVISION  OF 
THK  rOTH  NURVE.      {KtfUll  IMsufctufm.) 

A,  TeniiKiral  mu^iele  ;  D.  Coiadyle  of  jaw  ;  c.  Intej-nal 
pterygoid;  ik  I'licciuntor ;  K,  MtiRSBter  ;  t',  In- 
ternftl  lat^ml  liernment;  */,  intornal  mLmlliLi7 
artery  ;  1,  Bucciil  nerve  ;  2*  Manseterie  nerve  ;  3» 
Temporal  nerve  ;  4,^  Auriculo-teiii[Kiral  nerve;  5* 
Infeiior  tlentnl  nerve  ;  li^  Liiij^uiil  nen'o. 


the    tongue   and  tb« 
gum,  and  at  the  lei 
of  the  last  molar. 

The   nerve   is  ex 
posed,   is   drawn 
wards  by  means 
small  bhmthook(Hg. 
61),   and    some 
inch  is  excised. 

Comment  —  See* 
tion  of  this  nerve 
frequently  cai-ried 
to  relieve  the  pain 
the  watering  of 
mouth  in  cancer 
the  tonjLjTie,  Tlie  lioi 
may  I>e  eonveiiieni 
divided  in  the  neck  tt 
the  same  time  that  tl»* 
linsjrtml  artery  i&  l»di 


1 


exposed  for  ligatun^^ 
4.  The  Auriculo-Temporal  and  Buccal  Nerves, 

Thtt  aurieulo-lr'm[iurai  nerve  may  be  exp<>sed  by  a  si 
vertical  incision  as  it  crosses  the  base  of  the  zygoma, 
mediately  in  front  of  the  pinna  (Fig.  6H).     The  nerve  U  h^ 
inclose  asi-iociatiou  witii  the  superhcial  temporal  artery,  I wlntji 
which  it  is  placed.     The  nerve  is  hardly  free  of  tlie  p*i 
gland  at  the  place  indicated. 

Of  th*/   buccal   nerve»    MacCormae   mites :   *'  The 
nerve  may  be  found  from  within  the  mouth,  oppo^U* 
middle  of  the  anterior  margm  of  the  ascending  i*amus  of 
lower  jaw.      If  the  mucous  membrane   and   iibres  of 
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buccinator  be  here  vertically  divided  and  the  tissues  separated 
with  a  director,  the  nerve  will  be  expos<jd."  This  operation 
must  be,  however,  somewhat  iineertaiii.  The  nerve  on 
reiieliing  the  surface  of  the  buccinator  muscle  at  once  breaks 
up  into  a  number  of  fine  branches.  Some  of  these  go  to  the 
mucous  membrane  of  the  mouth ;  others  form  a  kind  of 
plexus  on  the  cheek,  supply  the  skin,  and  etfect  a  com- 
munication with  the  facial  nerve.  The  buccal  nerve  can 
harrlly  be  regarded  as  a  single  well-detincd  tnmk  after  it  has 
come  into  reflation  with  the  buccinator  muscle,  A  small 
art<-rv  ?M*i'nuipanies  the  nerve. 

THE   GASSEIUAN   GANGLION. 

The  gasserian  ganglion  has  been  removed  by  Mr,  WilHam 
Rose  in  two  cases  of  intractable  neuralgia  (Lmicet,  Nov,  1, 
WHX  and  Feb.  7,  1891).  In  the  first  case  the  eye  suppurated 
and  was  excised.  The  operation  in  the  se^^ond  case  is  thus 
described:  The  patient  was  a  female  aged  sixty,  who  had 
fluttered  for  many  years  from  severe  neuralgia,  affecting  chiefly 
the  superior  maxillary  nenx^  on  the  right  side.  Chloroform 
was  given,  and  after  stitching  the  eyehds  together  on  that  side 
in  order  to  avoid  any  ar-cidental  injury  to  the  eye,  a  flajj  of 
skin  was  dissttctcd  foivvard  the  zygoma  was  exposed,  and,  after 
o|K*nings  had  been  drilled  wixh  an  eleetro-mot^jr,  divided  and 
drawn  down  with  the  masseter  ujusclc.  The  f*nronoid  process 
of  the  lower  jaw  was  next  drilled  and  dividt'fl  in  a  similar 
manner,  and  turned  up  with  the  temporal  muscle  attached. 
Tlie  external  pterv'goid  muscle  was  then  cut  through,  and  tlie 
foramen  ovale  reached,  into  which  the  pin  of  a  htdf-incli 
tmphine  was  inserted,  and  a  disc  of  bone  surrounding  it  in 
this  way  removed.  The  l>Ieeding  was  troublesome,  and  per- 
sisted for  some  time.  The  ganglion  was  seized  by  some 
specially  constructed  hooks,  one  of  which  had  a  cutting  edge 
upon  itB  concave  surface ;  by  means  of  these  its  attachments 
wvre  loosened  and  divided.  Perchloride  of  mercury  solution 
(1  in  SfJOO)  was  used  dinnng  the  operation.  The  bones  which 
had  been  sawn  were  replacecl  and  secured  in  position  by  wire 
sutures  passed  through  the  drill-holes  pn^viously  made,  and  a 
druinage-tube  inserted.  Cyanide  gauze  dressing  was  apphei 
The  electric   illuminator  was  found  most  useftd  during  the 


250  OFEUATIVE   8VRQERY. 

An  inch  lower  down  than  the  occipitalis  major,  and  under 
the  complexus,  is  the  external  branch  of  the  posterior  divisioii 
of  the  third  cervical  to  the  splenius.  When  found,  it  is  to  be 
divided  close  to  the  bifurcation  of  the  main  trunk  Tli 
divides  the  third  cervical. 


CEBVICAL    PLEXUS. 


Ul 


The  su|T6rficial  cervical  aitery  and  vein  cross  the  plexus 
transvuisely  about  its  middle,  and  must  be  carefully  sought 
for  and  protected.  If  the  finger  be  passed  along  the  plexus  to 
the  interval  between  the  aoterior  and  middle  scalene  muscles 
there  is  no  diflfreidty  in  idcTitifyin^^  any  particular  cnrd. 


BRANCHES  OF  THE  CERVICAL  PLEXUa 

The  sensor}"  branches  of  this  plexus  are  readily  reached 
by  an  incision  about  one  and  a  half  or  two  inches  in  length, 
which  is  placed  over  the  posterior  border  ivf  the  stemo- 
raastoid  muscle  and  at  such  a  height  in  the  posterior  triangle 
that  the  centre  of  the  incision  will  correspond  to  the  centre  ot 
the  muscle. 

The  position  of  the  chief  superficial  nerves  of  the  neck 
may  be  fairly  indicated  by  six  lines  all  drawn  from  the  centre 
of  the  posterior  margin  of  the  stcriio- mastoid, 

A  line  drawn  forwards  from  this  spot  so  as  to  cross  the  stemo- 
mastoid  at  right  angles  to  its  long  axis,  corresponds  to  the 
superficial  cervical  nerve.  A  second  lice  drawn  upwards 
across  the  muscle  to  the  back  of  the  pinna,  so  as  to  nm  parallel 
with  the  external  jugular  vein,  corresponds  to  the  great 
auricular  nerve  ;  and  a  third  line,  running  along  the  posterior 
border  of  the  stenio-inastoid  muscle  to  the  scalp,  marks  the 
course  of  the  small  cH^cipital  nerve.  These  lines,  continued 
downwards,  so  as  to  cross  the  sternum,  the  middle  of  the 
clavicle,  anrl  the  a«:!roraion,  will  indicate  respectively  the  supra- 
sternal, supra-clavicular,  and  supra-acromial  nervea 

THE   SPINAL    ACCESSOnV    NEIIVE. 

Stretching,  neurotomy,  and  neurectomy  of  this  nerve  haTe 

been  performed  for  the  relief  of  spasmodic  t^^rticollis  of  an 

tracUible  form.     The  first  two  operations  have  been  attended 

ly   by    tonipurary  relief,  the    last  namud  with  a  very  fair 

degree  of  success. 

Anatomy, — The  spinal  section  of  the  nerve  leaves  the 
foramen  lacerum  posterius  with  the  pneumo-gastric,  and  in 
the  same  sheath  with  it.  It  then  passes  downwards  and  back- 
wards across    the   front  of    the   internal  jugular   vein   and 
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flexor  carpi  uliiaris,  and  runs  under  cover  of  that  muscle  i 
straight  course  to  the  wrist. 

In  the  upper  two-thirds  of  the  forearm  it  is  deeply  pkced; 
but  ill  the  lower  third  it  is  superricial,  having  the  tendon  of 
the  flexor  eaq^i  idnaris  on  its  inner  side  and  the  uhiar  arterr 
on  its  outer  side.  It  crosses  the  anterior  annular  ligament 
between  the  pisiform  bone  and  the  ulnar  artery. 

The  dorsal  branch  to  the  hand  leaves  the  trunk  some  two 
or  three  inches  above  the  wrist. 

At  the  elbow  the  nerve  has  been  found  passing  in  trout  oi 
the  internal  condyle. 

OperatiaThB, — (a)  Above  the  centre  of  the  arm  the  Dene 
may  be  exposed  by  an  incision  parallel  to  the  line  of  die 
brachial  artery  and  half  an  inch  to  the  inner  side  of  it  In 
exposing  the  nerve  care  must  be  taken  to  avoid  injury  to  the 
vena;  comite^s  of  the  brachial  artery,  the  nerve  of  Wrisbeig^iod 
the  ulnar  collateral  nerve,  aU  of  which  are  in  near  associAtioii 
with  the  trunk  sought  for, 

(6)  The  ulnar  nerve  is  very  conveniently  exposed  jusi 
above  the  internal  condyle.  The  incision  should  be  about  one 
inch  and  three-quarters  in  length  and  should  he  upon  ll» 
line  for  the  nerve  already  given.  The  cut  should  extend  to 
within  about  half  an  inch  of  the  internal  condyle.  The  nem 
is  found  to  he  along  the  back  of  the  internal  inter-muscuto 
septum  w4th  the  inferior  profunda  artery  which  is  placed  toil 
outer  side. 

(c)  Just  above  the  wrist  the  nerve  may  be  exposed  \fj 
means  of  an  incision  one  inch  and  a  half  long  made  pam*'' '  *' 
the  tendon  of  the  flexor  carpi  ulnaris  and  just  to  its  oui^ 
After  the  integuments  and  fascia  have  been  divided  the  msm 
is  brought  at  once  into  view,  the  artery  lying  to  its  radial  sida 


3.   THE   MUSCU£X)-SPIRAL  NERVE. 
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ATiatomy, — Commencing  behind  the  axillaiy  vess 

nen^  e  nms  backwards  into  the  musculo-spiral  groove, 
panied  by  the  superior  profunda  artery;  on  reaching  theouW'J 
side  of  the  limb  it  pierces  the  extemad  inter-muscular 
about  midway  between  the  insertion  of  the  deltoid  and  the 
of  the  external  condyle,  and  descending  betw^een  the  supL 
longus  and  the  brachialis  anticus  divides  about  tlie  lerel 
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CHAPTER   IIL 
Operations  upon  the  Nerved  of  the  Upper  Extremity. 

1.  the  median  nerve. 

Anatomy.  —  This  nerve  is  superticiallj  placed  in  the  arm 
and  at  the  wrist,  but  has  a  deep  course  in  the  forearm.  In  the 
arm,  it  is  in  close  relation  with  the  brachial  urt<_Ty,  lying  to  its 
outer  side  above,  crossing  it  about  the  niiddle  of  its  L^ourse, 
and  lying  to  its  inner  side  at  the  bend  of  the  elbow.  In  the 
forearm  the  median  lies  in  the  middle  of  the  limb,  between 
the  deep  and  superti<.'ial  floxors  of  the  tinge rs.  At  tlie  wrist  it 
can  easily  be  made  out  between  the  tendons  of  the  Hexor 
carpi  ra4ialis  and  the  pahnaris  lougns. 

Opendioas, — {a)  In  Lhc  arm  the  nerve  can  be  exposed 
through  such  an  incision  as  is  employed  to  seciu-e  the  brachial 
artery,  e.<;.,  in  the  middle  of  the  arm  (page  120). 

(fc)  At  the  wTist  it  is  readily  exposi^d  through  an  incision 
about  one  imdi  and  a  half  in  length  which  is  parallel  with  the 
tendon  of  the  Hexor  carpi  radialis  and  close  to  its  uhiar  side. 
A  sufM^rticial  vein  or  so  may  be  eut,  the  faseia  is  divided^  and 
the  nerve  can  at  once  be  brought  into  view. 

2.  THE   ULNAR   NERVE. 

Andtomjf.—'Vh^  uhiar  nerve  is  superficial  in  the  arm, 
behig  covered  only  by  the  skin  and  fasciav  It  follows  at 
first  the  lino  oi  the  brachial  artery,  lying  to  the  inner  side  of 
that  vessel  It  is  then  represented  by  a  line  dra^vn  from 
the  inner  side  of  the  artery  about  the  level  of  the  insertion 
of  the  coraeo-bniehialis  to  the  gap  between  the  inner  condyle 
iind  the  olecranon.  In  this  latter  part  of  it-s  course  in  the 
arra  it  is  accomijanied  by  the  inferior  profnnda  artery,  wliich 
lies  to  its  outer  side.     It  passes  between  the  two  heads  of  the 
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CHAPTER    IV. 

Operations  upon  the  Nerves  of  the   Lower  ExTREMirr. 

1,  the  great  sciatic  nerve. 

Anatomy.  —  This,  tlie  largest  nerve  in  the  body,  extends 
from  the  lower  border  of  the  p\'riforrais  muscle  to  a  point  a 
little  below  the  middle  of  the  thigh,  where  it  separates  into  its 
two  divisions,  interna]  mid  external  popliteal 

It  rests  upon  the  external  rotators  of  the  hip  and  upon  the 
adductor  iiKignus.  It  is  covered  behind  by  the  gluteus  maxi- 
mus  and  the  hamstring  muscles. 

It  lies  in  the  hollow  between  the  gi^eat  trochanter  and  the 
tuber  ischii,  being  a  little  nearer  to  the  latter  than  to  the 
former  process  of  bone.  The  small  sciatic  nerve  lies  in  the 
same  lino  as  the  great  cord  but  superficial  to  it  Tlie  comes 
newi  ij^cliiadiei  accompanies  the  great  sciatic. 

The  bifurcation  of  the  nerve  may  take  place  at  any 
point  between  the  sacral  plexus  and  the  lower  third  of  the 
thigh. 

The  '*fold  of  the  burtoek''  is  considerably  above  the  level 
of  the  lower  border  of  the  gluteus  maximus,  with  which  there- 
fore it  does  not  correspond.  When  the  hip  i^^  fully  extended, 
as  in  the  erect  posture,  the  buttocks  are  roimd  and  prominent, 
he  gluteal  fold  is  transverse  and  very  distinct  When  the  hip  i 
is  a  little  Hexed,  the  buttocks  become  Hattened,  the  glutei* 
fold  becomes  oblique  and  to  a  large  extent  disappears. 

Opemiio/L— The  nerve  is  most  accessible  for  stretching  if 
exposed  at  the  lower  border  of  the  ghiteus  maximus  muscle 
jusi  as  it  is  leaving  the  hollow  between  the  tuber  ischii  imdl 
the  great  trochanter.     This  corresponds  to  its  most  superticial 
part 

The  patient  should  be  turned  sulhciently  over  upon  the 
face  to  enable  the  buttock  to  be  exposed  and  the  thigh  to  be 
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extended  A  vertical  incision,  four  inches  in  length,  is  then 
iiiiide  in  the  coui'so  of  the  Den^e. 

The  incision  should  commence  over  the  gluteal  fold,  and 
should  be  exactly  op|)osite  to  the  middle  of  the  interval  be- 
tween the  tuber  isehii  and  the  great  trochanter.  If  the  wound 
be  made  nearer  to  the  tuber  there  is  an  incretised  difficulty  in 
displacing  the  hamstring  muscles. 

The  centre  of  the  incision  will  about  correspond  to  the  free 
lower  marj^in  of  the  gluteus  maximus. 

The  skin  and  tiuscia  having  been  divided,  the  small  sciatic 
nerve  and  a  few  cutaneous  arteries  will  be  encountered.  The 
quantity  of  the  subcutaneous  fat  may  be  considerable. 

The  lewder  border  of  the  gluteus  raaximus  should  be  clearly 
exposed  as  it  nms  obliquely  do\^Ti wards  and  outwards, 

Tlie  edge  of  this  nniscle  must  be  drawn  upwards  by  means 
of  a  strung  imd  somewhat  broad  retractor. 

The  finger  introduced  into  the  w^iund  will  now  encounter 
the  hamstring  muscles  a  little  IxjIow  their  origin  from  the 
tuber  isehii.  Tliesa  muscles  should  all  be  drawn  inwards, 
their  fibres  having  been  tirst  relaxed  by  bending  the  knee. 
They  ore  retained  in  position  by  another  strong  and  broad 
retractor. 

The  nerve  should  now  be  readily  discovered  and  brought 
into  view. 

2.  THE  INTERNAL  POPLITEAL  NEKVE. 

Tliis  nerve,  the  larger  of  the  two  divisions  of  the  great 
vatic,  continues  the  direction  of  the  main  trunk,  passes 
through  the  middle  of  the  popliteal  space,  and  at  the  lower 
margin  of  the  popliteus  muscle  ends  as  tlie  iHisterior  tibial 
nerve. 

The  int/emal  popliteal  can  be  very  conveniently  reached 
through  the  incision  tjiade  for  ligaturing  the  lower  part  of  the 
popliteal  artery  (page  186). 

3.  THE   EXTERNAL   POPLITEAL   NERVE. 

Anatomy, — The  external  popliteal  or  peroneal  nerve  follows 
the  outer  side  of  the  popliteal  space,  lying  close  to  the  biceps. 
Passing  over  the  outer  head  of  the  gastrocnemius,  betwoeTi  it 
And  the  biceps,  the  nerve  reaches  the  neck  of  the  hbuJa,  and 
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erofi8€i  that  bone  beoeatli  the  fibres  of  the  peroneos 
musda 

The  nerve  may  be*  easily  felt,  when  the  knee  is  a  littb! 
flexed,  as  a  loose  rounded  cord,  lying  j'liBt  beliind  the  bicepi 
tendon,  as  it  nears  the  head  of  the  fibula. 

Opeiution, — The  patient  hes  upon  the  sound  side  with  a 
sufficient  tending  to  the  prone  position  to  well  expose  clt 
outer  aspect  of  the  knee. 

The  knee-joint  is  extended.  An  incision,  one  inch  md  a 
half  in  leogth,  is  made  parallel  with  and  immediAtdr 
posterior  to  the  tendon  of  the  biceps.  The  cut  should  he  » 
placed  that  its  upper  half  is  in  relation  with  the  tendon  whi 
its  lower  half  is  over  the  fibula.  The  skin  and  deep  fjuca 
having  been  divided  the  biceps  tendon  is  exposed. 

The  knee  should  now  be  a  Uttle  flexed  and  the 
sought,  close  to  the  point  at  which  the  tendon  reaches  the 
of  the  fibula. 

A  narrow  and  unduly  prominent  iho-tibial  band  im 
mistaken  for  the  biceps  tendon. 

4.  THE  ANTERIOR  CRURAL  NERVBL 

This   large  nei-ve  descends  into  the  thigh  in  the  r^^'*" 
between  the  psoas  and  ihacus  muscles,  and  almost  imm 
below  Poupart's  ligament  becomes  flattened  out  and  bresiksf  1 
into  numerous  branches.      The  nerve  is  separated  from  ( 
artery  by  the  psoas  muscle. 

A  vertical  incision,  two  inches  in  length,  should  l>^  ^\ 
m  the  course  of  the  nerve,  and  should  commence  a  little  *t< 
Pouparts  ligament     In  the  superficial  tissues  of.  the  i 
the  crural  branch  of  the  geni  to-crural  maybe  met  with  and  il 
superficial  circumflex  iliac  vessels  will  cross  the  line  di 
wotmd-     The  fascia  lata  having  been  divided  and  the  f^ 
little  flexed,  so  as  to  relax  the  muscles,  the  nerve  will  be  f 
without  difliculty.     The  edge  of  the  sartorius  muscle  need^ 
l>e  exposed. 

6.  THE   INTERNAL  SAPHENOUS  NERVE. 

Anatom^y.— This  nerve  can  be  most  conveniently  i 
at  the  inner  side  of  the  knee  opposite  to  the  inner  tub 
of  the  tibia.     When  the  long  saphenous  nerve  leawa] 
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Qoral  vessels  it  pajsses  beneath  the  sartorius  to  the  inner 
ie  of  the  knee,  accompanied  by  the  superficial  branch  of  the 
astomotica  magna  artery.  Near  the  inner  condyle  of  the 
Qur  the  nerve  gives  off  its  patellar  branch,  which  becomes 
taneous  by  piercing  the  fascia  in  front  of  the  internal 
phenous  vein.  The  trunk  becomes  superficial  opposite  to 
B  tibial  tuberosity  by  piercing  the  fascia  at  the  posterior 
rder  of  the  sartoriua 

Operaiion, — An  incision,  about  one  inch  and  a  half  in 
igth,  made  along  the  posterior  margin  of  the  sartorius 
podte  to  the  tuberosity  of  the  tibia,  should  bring  the  nerve 
to  view. 

The  vein  is  an  excellent  guide  to  it,  and  as  a  rule  the  nerve 
31  be  found  to  be  just  posterior  to  the  vein. 

If  the  incision  be  made  higher  up,  the  patellar  branch  of 
A  nerve — which  lies  in  front  of  the  vein — may  be  mistaken 
r  the  main  trunk. 

At  the  site  of  the  operation  some  cutaneous  arteries  derived 
MD  the  anastomotic  will  usually  be  found  with  the  nerva 

The  nerve  is  quite  superficial  at  this  point 

The  vein  when  exposed  should  be  gently  drawn  inwards. 
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part  V. 
AMPUTATIONS. 

GENERAL      CONSIDERATIONS. 


CHAPTER   I. 

The  History  uf  the  Operation. 

The  slow  development  of  methods  for  amputating  limbs  is 
one  of  the  most  remarkable  features  in  the  history  of  surgery. 

The  conspicuous  part  which  amputations  play  in  prac- 
tice»  and  the  prominent  position  they  assume  iininng  surgieal 
operations,  reniler  this  circumstance  especially  notewurthy. 

The  removal  of  a  limb  by  what  may  be  termed  a  reason- 
able  operation  is  a  matttT  belonging  only  to  comparatively 
recent  times,  and  the  majority  of  the  procedures  now  in  use 
Can  claim  no  greater  antiquity  than  pertains  to  the  last  cen- 
tury or  to  the  present 

For  some  hundreds  of  years  amputation,  so  called,  was 
limited  merely  to  the  removal  of  gangrenous  limbs  by  cutting 
thrtmgh  the  dead  part. 

The  difficulty  in  the  way  of  the  development  of  the  opera- 
tion waH  the  ignorance  of  any  certain  means  of  controlling 
and  arresting  haemorrhage. 

It  is  from  the  time  of  the  introduction  of  ligatures  for 
bleeding  vessels  and  the  invention  of  the  tourniquet  that  the 
operation  of  amputation  may  be  considered  to  date. 

Hippocrates,  **  the  Father  of  Medicine, '  who  flourished 
some  four  hundred  years  hefore  the  Christian  era,  had  no 
conception  of  am|rutation  of  a  limb  as  a  surgical  procedure. 

The  matter  is  alluded  to  In  his  account  of  gangrene  of  the 
extremities.  "Those  parts  of  the  body/*  he  writes,  "which 
tre  below  the  boundaries  of  the  blackening  are  to  be  removed 
»2 
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only  be  teniied  barbarous.  Limbs  were  removed  by  means 
of  the  ehisel  and  mallet,  the  operation  in  the  case  of  the 
hand  being  accomplished  by  one  Mow.  The  very  powerful 
shears  invented  by  Bo  tat,  of  Asti,  wert3  in  use,  and  it  was 
claimo^l  for  them  also  that  they  could  etiect  the  removal  of  a 
limb  by  a  sin^de  cut  Sickle-shaped  and  curved  knives  were 
employed,  and,  indeed,  it  was  not  imtil  late  in  the  eighteenth 
centnry  that  the  straight  blade  was  introduced 

iFohu  Woodall  (1617)  was  the  tirst  surgeon  to  advise  am- 
putation of  the  leg  as  low  as  the  ankle  in  diseases  and  injuiies 
of  the  foot 

The  invention  of  the  tourniquet,  gripe-stick,  garrot,  or 
Spanish  windlass,  is  ascribed  by  some  to  the  French  sui-geon 
Morel  (1074).  and  by  others  to  Young,  of  Plymouth  {1G70). 

The  scimi'what  rude  contrivances  at  tirst  introduced  were 
rapidly  improved,  and  the  operation  of  ampuUition  became, 
in  consequence,  much  simplitied. 

The  later  history  of  amputation  is  very  admirably  sum- 
marised by  Ashhurst  {'*  Eucycloptedia  of  Surgery,"  vol.  i.)  in 
the  following  words : — 

**  As  soon  as  Rui'goons  had  begun  to  emancipate  them- 
selves from  the  HipptM^ratic  and  Galenic  doctrine  of  cutting 
only  deofl  tissues,  it  was  natural  that  they  should  adopt  the 
Celsian  method,  and  we  accordingly  tind  that  the  circular 
mode  of  amputation  wtis  practised  at  an  earlier  period  than 
any  of  the  flap  operations. 

"The  first  important  modification  introduced  into  the 
procedure  uf  Cclsns  was  the  suggestion,  about  tlic  same  tinae 
ami  apparently  independently  of  each  other,  by  Petit  in 
France,  and  by  Chcselden  in  England  (1749),  of  the  double 
incision  of  the  soft  parts :  the  skin  and  supcrtielal  fascia 
being  divided  first,  and  retracted,  and  the  nniscles  cut  by  a 
second  ineisicin  at  the  highest  point  tin  is  exposed.  .... 

"  Louis  practically  returned  to  the  Celsian  Diethod,  dividing 
all  the  soft  parts  at  the  same  level,  but  sawing  the  bone  at  a 
higher  point — an  import^int  feature  of  the  operation,  the 
value  of  which  Petit  and  Chcsoldcn  had  overlooked.  Louis 
also  employed  iligital  compression  instead  of  the  tourniquet, 
believing  that  the  latter  interfered  with  the  retraction  of  the 
nmsela  ♦ 
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"Valentin  (1772)  advised  that  the  position  of  the  linib 
should  be  varied  at  different  stages  of  the  operation,  so  that 
the  muscles  of  eaeh  part  should  be  left  as  long  as  possible. 

'*  With  a  similar  view;  Hey,  of  Leeds,  in  ampntatin*^  the 
thigh,  divided  the  posterior  mnseles  at  a  lower  level  than  the 
anterior,  in  order  that  their  greater  tendency  to  retraction 
might  thus  be  eompensated  for. 

"To  this  surgeon,  together  with  Allanson,  of  Liverpool, 
and  Benjamin  Bell,  of  Edmburgh,  is  due  the  improvement  by 
which  a  sufficient  covering  Wiis  secured  for  the  sturap  by  dis- 
secting  up  the  skin  and  fascia  so  as  to  form  a  cutf,  which  was 
afteTwards  brouglit  down  over  the  muscles  and  bone.  .... 
WTien  the  hmb  was  a  large  one,  Desault  divided  the  muscles 
in  two  layers ;  he  also  divided  the  skin  by  two  semi-circular 
incisions,  instead  of  niakmg  one  complete  circle,  but,  like 
Petit,  he  divided  the  Imno  on  a  level  with  the  highest  section 
of  the  muscles. 

"The  operation  of  Bell  and  Hey — that  'with  the  triple 
incision/  iis  the  latter  called  it,  the  skin  and  fascia  being  first 
divided  and  dissected  up  for  a  suihcient  distance,  tlien  the 
muscle  cut  and  separated  from  the  bone,  and  this  finally 
&awn  through  at  a  still  higher  point — constitutes  in  all  essen- 
tial particulars  the  circular  operation  of  the  present  day. 

**  The  first  flap-operation  appears  to  have  been  suggested 
by  Lowdhain,  of  Exeter,  as  described  by  Young,  of  Plymouth, 
in  liis  "  (Jurrus  triuniphalis  e  terebintho,"  published  in  1679. 
....  Lowdhain  s  and  Young's  operation  was  applied  to  the 
leg,  and  consisted  in  cutting  from  without  inwards  a  long 
flap  of  skin  and  fascia  from  over  the  muscles  of  the  calf 

**  Verdiiin,  of  Amsterdam,  in  1696,  and  Sabourin,  ol 
Geneva,  in  1702»  introduced  the  phm  of  forming  a  rauscnlo- 
cutaneous  flap  from  the  calf  of  the  leg,  by  transfixion,  and 
attempted  to  control  the  bleeding  by  pressing  this  firmly 
against  the  end  of  the  stump,  Verduin's  flap  was  adopted  by 
^Garengeot,  w^ho»  however,  ligatured  the  bleeding  vessels,  and 
thus  perfei'ted  the  ordinary  Hap  operation  of  the  leg  a3  it  i& 
still  often  pnictised  at  the  present  day. 

"D'Halloran  (1764),  an  Irish  siirgoon,  likewise  employed 
this  mode  of  amputation,  but  did  not  close  the  stump  till  tho 
flap  was  already  covered  with  granulations. 
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*'The  earliest  dooble-ilap  amputation  ,  .  .  .  appears 
havo  been  praetised  by  Ravaton,  a  Frciioh  surgeon,  about  the 
year  1739.  He  applied  tlds  metbod  of  operating  to  thfl 
tbigh,  making  first  a  circular  ineision  down  to  the  bone,  ftad 
supplementing  this  by  longitudinal  incisions  in  front  and 
beliiod,  making  thus  two  square,  muscular,  lateral  flaps,  at 
point  of  junction  of  which  the  bone  was  then  divided. 

*'  Vemiale    modified    and    improved    this   procedure  br 
making  the  flaps  of  a  rounded  or  somewhat  oval  shape, 
and   by  forming  them  by  transfixing  tbe  limb  mth  a  long 
knife   and  cutting  from  within  outwards.  ....   The  hf 
operation,  in  one  or  other  of  its  forms,  was  spon  adopt^yi  bf 
other   surgeons,  and  with  various  modifications  was  tinillT 
brought  into  ordinary  use  through  the  example  mainly  <»f 
Liston  and  Guthrie  in   England,  of  Dupuytren,  Boux,  and 
Larrey,  in  France,  and  of  Klein  and  Langenbeek  in  Genuaut. 
All  the  various  forms  of  amputation  whicli  have  been  since 
employed  may  be  regarded  as  varieties  of  these  two  principil 
methods,  the  flap  and  the  circular/' 

Tlie  intruduction  of  ana^stlietics  has  materially  altered  thi 
details  of  amputation  as  an  operative  procedure.  In  thedAji 
before  chloroform,  the  principal  good  quality  which  coia- 
mended  itseh'  both  in  the  metbod  and  in  tbe  operator  fX 
rapidity  of  execution.  Time  was  an  essential  element  in  Mtf 
amputation.  The  capacity  of  a  surgeon  was  apt  to  be  gwgJ 
more  by  the  minutes  he  required  for  the  removal  of  a  leg  thaalff 
the  character  of  the  stump  which  resulted  from  the  op«  r 

It  thus  happened  that  the  cutting  of  flaps  by  tramitiuoi. 
and  the  selection  of  sites  suited  for  this  method,  were  promincBk 
features  in  the  science  and  art  of  amputation  as  laugbt 
innnediately  before  the  introduction  of  ansesthotics. 

In  dealing  with  a  diseased  foot  it  was  considered  advisiWl 
to  amputate  the  leg  at  the  place  of  election,  for  the  two  coft- 
spicuous  reasons  that  the  operation  could  be  very  np^ 
performed,  and  as  the  patient  would  for  the  future  betf 
pressure  upon  the  bent  knee,  the  condition  of  the  stump  w>* 
of  small  moment  An  operation  such  as  Syme*s  amputation 
would  have  involved  time,  and  would  have  required  a% 
siderable  deliberation,  and  its  success  would  have  inyolTedtbi 
capacity  of  the  st  ump  for  bearing  direct  pressnra 
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Amputations  were  planned  with  comparatively  little  care. 
The  hmb  had  to  be  "whipped  oft'"  while  the  patient  was 
conscious,  and  the  method  that  permitted  of  its  moat  ready 
execution  was  the  best. 

Now  that  time  is  of  comparatively  httle  consequence  in  the 
majority  of  cases,  the  whole  aspect  of  amputation  methods  has 
l)een  altered.  The  flaps  can  be  cut  with  great  accuracy  and 
<ieUberation,  and  the  procedure  carried  out  with  the  precision 
of  a  plastic  operation. 

It  has  been  made  evident  that  a  limb  may  be  more  con- 
veniently removed  by  cutting  in  a  steady  manner,  and  upon 
xninutely  defined  lines,  than  by  slashing  it  off  by  a  few 
trilliant  and  momentary  passes  of  the  knife. 

The  introduction  of  ansesthetics  has  rendered  possible  such 
admirable  operations  as  Farabeufs  amputation  by  an  external 
flap  at  the  place  of  election,  the  subaatragaloid  amputations, 
and  the  various  osteo-plastic  methods  of  removLug  diseased 
parts. 

The  very  character  of  the  instruments  used  in  amputation 
lias  been  altered.  The  long  slender  flashing  bhide  of  Fergus.son's 
time  is  now  but  seldom  seen.  (Fig  97,)  Many  amputations 
are  now  best  effected  simply  with  a  large  scalpel 

The  great  amputa ting-saw  tliat  in  skilled  hands  would 
divide  the  femur  in  so  many  feverish  cuts,  is  replaced  by  an 
instrument  which  cuts  more  slowly,  but  at  the  same  time  more 
accurately  tmd  more  neatly. 

The  improved  methods  of  treating  woimds  and  of  securing 
bleeding  points  have  also  had  much  influence  upon  the 
development  of  the  operation.  Many  procedures  which  now 
yield  admirable  results  would  have  been  almost  unjustifiable 
at  a  time  when  wounds  were  adjusted  with  hempen  sutures, 
and  dressed  with  rags  soaked  in  oil 

No  one  smgle  factor  conduces  more  to  the  production  of  a 
pi^rfect  stump  than  healing  by  primary  intention,  or  the  closure 
of  the.incision  without  suppuration. 
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CHAPTER    IL 
The  A^iputation  Stump. 

The  success  of  any  amputation  or  method  of  araputiiting^ 
is  to  he  measured  not  by  the  rapidity  or  brilliancy  with  whieh 
the  operation  is  perforioed,  but  rather  by  the  mortality 
atUjnding  the  procedure,  imd    the  qualities  of  the  resulting 

HtllUlp. 

The  importance  of  a  sound  stump,  both  as  far  as  it  relates 
to  the  comfort  of  the  patient  and  the  utility  of  the  mutilated 
limb,  cMiuiot  be  over-estimated. 

1.  A  good  stmnp  is  of  regular  outline,  firm,  solid,  and  in- 
sensitive. The  scar  is  narrow,  regular,  and  eloan,  and  lies  in  a 
groove  in  the  integoments  (Figs.  102  and  127). 

The  f<kin  is  mobile,  except  at  the  site  of  the  cicatrix,  is 
well  nourished,  and  capable  of  resisting  pressure.  Those 
stumps  are  the  best,  so  far  as  the  integumentary  coverings  are 
( onL'erni^d,  in  which  the  skin  over  the  more  exposed  parts  is 
normally  accustomed  to  pressure.  Such  stumps  are  illustrated 
by  tliose  in  which  the  principal  flap  is  derived  from  the  sole 
of  the  foot,  the  heel,  the  palm  of  the  hand,  the  front  of  the 
knee,  the  back  of  the  elbow. 

The  muschs  become  atrophied,  and  their  divided  ex- 
tremities am  found  to  be  emberldeil  in  a  mass  of  sound  tibruus 
tissue.  Those  whose  functions  are  abolished  are  more  or  less 
entirely  converted,  in  process  of  time,  into  connective  tissue. 
Such  as  retain  any  capacity  for  action,  retain  to  a  correspond- 
ing extent  some  muscidar  stnicture. 

The  divided  bone  Ix^comes   rounded   off,  the   medullfl 
canal   is   closed  either  by  bone  or   by   fibrous   tissue.     Th^ 
extremity  becomes  either  atrophied  and  pointed,  or  presents! 
an  abnoiTiial  enlargement  due  to  a  development  of  bone  from 
the  periosteum. 

The  new  bone  in  some  stumps  forms  a  buttim  or  luush- 
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Wom-liVe  extremity  for  the  shaft  In  other  instaneeK  the  new 
b0M  forrautions  are  scanty  and  spicular,  and  play  the  part  of 
fareis?u  bodies  in  the  stiiinp. 

The  whole  shaft  of  the  bone  wastes.  After  an  amputation 
through  the  knee,  the  femoral  condyles  may  entirely  disappear^ 
and  in  an  aTuputation  above  that  joint,  not  only  may  the  shaft 
and  tuberosities  become  ev*^id\'  atrophied,  but  this  retrog-ressive 
chantre  may  extend  to  the  pelvic  bones  of  the  same  side. 

After  a  disarticulation  the  eartiktffe  left  upon  the  bone 
atrophies,  and  becomes  fibrous,  or  entirely  disappears  in  the 
course  of  years. 

The  aenj€s  undergo  a  like  atrophic  process.  The  true 
nerve  fibres  disappear  to  a  variable  extent,  an<l  are  replaced  by 
connective  tissue.  This  ehange  ruay  extend  to  the  spmal  cord» 
and  even  to  the  nerve  cohirans  coneenied. 

The  divided  extremities  of  the  nerves  may  become  enlarged 
id  form  considerable  bulbous  t^arminations.  It  may  be  here 
said,  however,  that  this  condition  is  not  necessarily  associated 
with  tenderness  of  the  stuiu]j  {nt'e  page  268). 

The  collirfentl  cimdatioti  is  soon  restored  in  the  limb  after 
the  high  divisi^jii  of  the  main  artery.  That  trunk  in  time 
attains  to  such  dimensions  as  am  den  landed  by  tlie  viisrnilar 
needs  of  the  part.  Some  yeai-s  after  an  amputation  at  the  hip 
by  an  anterior  fiap,  the  portion  of  the  femoral  artery  left  in 
the  stump  will  prnhably  he  no  larger  than  the  radial 

The  wasting  of  the  main  trunk  may  be  attended  by  an 
over-development  of  certain  of  its  branches,  so  that  after  a 
lapse  of  time  the  principal  artery  may  be  difficult  to  identify 
on  iliss*^ction. 

2.  The  bad  stump  may  owe  its  evil  properties  to  many 
conditiiins.  An  am}jutati<m  wound  is  liable  to  all  the  ills  and 
misfortunes  which  may  attend  the  progress  of  any  other  ex- 
asive  incision. 

In  dealing  with  this  point  it  is  necessary  to  exchide 
tlios<;  disejtses  of  stumps  which  depend  upon  an  extension  or 
a  reappearance  of  the  original  malady, 

Th»*  skin  muy  lie  scanty,  thin,  tighrlv'  drawn,  unduly  and 
mievenly  puckered  and  adherent.  The  vitnlity  of  the  integu- 
tixent  may  be  so  debased  that  the  stmnp  remains  cold  and 
purple,  and  liable  to  ulcerative  changes  whic^h  pathologically 
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are  allied  lo  chilblains,  aod  the  superficial  gangreoous  pro- 
cesses incident  to  the  senile. 

On  the  other  hand,  ulccmtion  of  a  stump  may  appear  to  be 
due  to  such  gross  trophic  changes  that  they  are  rather  to  be 
compared  to  the  bedsores  of  the  paralysed,  or  the  "perforating 
ulcers  "  of  locomotor  ataxia. 

The  scar  may  remain  weak,  or  become  eczematous,  or  be, 
on  the  other  hand,  excessive,  or  take  on  the  development  of 
warty  ^rruvvths.  The  chronically  intlamed  and  irritated  cicatrix 
may  become  in  time  the  seat  of  an  epithelioma 

On  the  skin  may  form  corns  or  under  it  may  develop 
burs:ij. 

Tlie  end  of  the  divided  bone  may  necrose,  or  the  shaft 
may  become  inflamed. 

The  stump  may  be  excessively  tender,  and  the  seat  of 
continued  pain.  In  some  instances  the  pain  is  due  to  a  slowly 
progressing  periostitis  or  osteitis.  In  the  greater  number  of 
examples  it  depends  upon  the  compression  of  a  nerve. 

The  nerve  may  bo  stretched  over  the  extremity  of  the 
stump,  or  be  exposed  directly  to  pressure,  or  be  the  seat  of 
actual  neuritis.  Its  divided  end  may  be  compressed  by  the 
contraction  of  the  mass  of  tibrous  tissue  in  wliich  it  is  em- 
bedded,  or  be  irritated  by  a  spicide  or  projecting  mass  of  new 
bone. 

(Jn  examining  painful  stuvvps  by  dissection  it  is  common 
to  find  the  ends  of  the  divided  nerves  bulbous.  There  would 
however  appear  to  be  no  essential  or  constant  relation  between 
pain  in  the  stump  and  a  bulbous  enlargement  of  the  nerve  ends. 
Such  enlargements  may  be  foimd  in  stomps  which  are  insen- 
sitive and  capable  of  bearing  any  reitsonable  amount  of 
pressure,  and  may  be  absent  in  eases  of  painful  stump. 

The  examples  of  painful  stump  of  less  clear  origin  are 
ascribed  to  neuralgia  when  the  patient  is  a  male,  and  t<i 
hysteria  when  the  patient  is  of  the  opposite  sex. 

One  of  the  most  common  and  most  troublesome  of  bad 
stumps  is  that  known  as  the  conical  stump. 

3.  The  Gonicai  Stnmp,  or  sugar-loaf  stump,  requires  no 
description.  The  apex  of  the  cone  is  formed  by  the  extremity 
of  the  bone,  wrhich  is  not  infrequently  exposed  and  dead  The 
real  conical  outline  is  best  seen  in   bad  stumps  following 
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ipiitation  through   the  arm  or  thigh,  but  all  ill-covered 

stutnpR.  such  for  instance,  as  may  be  left  after  disarticulation 

at  the  knea  or  olbow,  must  be  placed  in  the  present  category, 

although  rhey  cannot  assume  the  tj7>ical  outline  (Fig.  68). 

The  following  are  the  usual  raiL^es  of  the  conical  stump : — 

(a)  Too  short  flaps  or  too  low  division  of  the  bone,  whereby 

the  soft  parts   when 

adjust'ed  prove  to  be 

so    scanty    that    the 

Eistump   may  be  con- 

ddered  to  be  conical 

from   the  commence* 


Fig.    68»— CONICAL    STUirp    following    criicuL4ft 

AMPDTATIUN  or  THK  THtQB  AN'D  DUE  TO  RfcTRAO- 
nON  OP  THE  POi$T£KlOR  AND  DTTEBNAL  HUHOLEB. 
iFarabtu/,) 


ment 

(6)  The  more  or 
leaa  extensive  slough- 
ling  of  the  flap  or 
Ihe  loss  of  a  cod- 
giderable  portion  of 
the  soft  parts  by  sup- 
puration, 

(c)  The  retraction  of  the  muscles  after  the  amputation  has 
been  completed.  This  retraction  is  a  very  common  cause  of 
conicity,  A  stump  which  at  the  time  of  the  operation  louked 
round  and  substantia!  may,  as  a  result  of  slow  and  pn  igi'easive 
retraction,  become  in  time  quite  cone-shaped  and  useless. 

This  condition  is  most  usually  met  with  in  amputation 
through  very  muscular  parts  and  in  muscular  subjects.  It  is 
common  in  the  thigh  and  upper  arm,  and  in  the  leg.  In  the 
latter  situation  it  is  due  to  the  unequal  and  excessive 
contraction  of  the  great  muscles  of  the  cal£    (See  also  page  271.) 

Rapid  healing  of  the  wound  is  the  main  oppnnent  of 
secondary  retraction  of  muscle.  In  most  conical  stumps  the 
heiding  has  been  slow  and  ill-conditioned. 

(d)  Growth  of  the  bone  in  young  subjects.  After  an 
amputation  it  would  appear  that  action  ceases  in  ttie  epiphyses 
left  in  the  stump.  The  bone  d<-)es  not  continue  to  grow  at  the 
same  rate  as  the  corresponding  bone  on  the  opposite  side. 
The  main  stimulus  to  the  epipliysis  is  renioved. 

To  this  rule,  howeveri  there  are  exceptions.  Now  and 
then  the  epiphysis  appears  to   be  at  least  normally  if  not 
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The  shaft  Inft  in  tJie 


unduly  active  after  airiputiiti< 
grows,  the  bone  in  time  lends  to  protrude,  and  a  conical 
stump  is  produced  This  condition  is  most  often  met  with 
afti-r  amputatiriiis  through  the  arm  in  c|iiiie  youn;^'  subjects. 
Growth  does  nut  cease  at  the  upper  end  of  the  humenis  until 
about  the  twentieth  year.  The  following  example  illustrates 
this  unusual  fonu  of  conical  stump:  In  the  case  of  a  boy, 
aged  nine,  I  amputated  the  left  arm,  for  injury,  dividing  the 
bone  just  above  the  insertion  of  the  deltoid  muscle.  The 
wound  healed  without  corn  plication.  So  active,  however^ 
was  the  growth  in  the  upper  epiphysis  of  the  humerus  th&t 
before  the  lad  reached  the  ^e  of  seventeen  years  the  stump 
had  become  conicjLil  three  times,  and  on  three  occasions  I 
had  to  saw  off  a  not  inconsiderable  portion  of  the  shaft  of 
the  bone,  to  restore  the  proper  outline  of  the  stump. 

A  similar  cause  of  conical  stump  has  been  obsei-ved  in 
amputations  of  the  leg  close  to  the  knee  joint  The  epiphyses 
unduly  active  in  such  a  case  belong  to  the  lower  end  of  the 
femur  and  the  upper  ends  of  the  tibia  and  Kbula.  In  these 
parts  of  the  Umes  growth  does  not  normally  cease  until  about 
the  twenty-iirst  year ;  while  the  upper  epiphysis  of  the  fibula 
does  not  join  the  shaft  until  the  twent j-fourl!i  year. 

4  Circumstances  affecting  the  Contraction  of  the  Stump 
Tissues, 

In  planning  the  flaps  for  an  amputation  it  is  of  the  hrst 
importance  that  attention  be  paid  to  the  normal  contractility 
of  the  component  skin  and  muscles. 

(a)  The  skin.  The  contractihty  of  the  skin  is  consider- 
able, but  subject  to  much  variation.  It  is  practically  lost  in 
parts  which  have  been  long  distended  or  long  infiltrated. 
This  is  well  seen  in  the  integuments  about  a  white  swelling  of 
a  joint  or  a  chronically  inflamed  part  The  skin  is  apt  to  be 
loose  in  the  aged  and  in  those  who  have  become  rapidly  thin, 
but  at  the  same  time  it  is  found  to  have  lost  more  or  less 
entirely  its  retractile  qualitiea 

It  is  needless  also  to  point  out  the  loss  of  contractility  In 
skin  which  has  become  much  atrophied  or  which  has  been 
long  adhei*ent  to  the  deeper  parts. 

Other  things  being  equal,  the  skin  is  most  contractile  in 
regions  where  it  is  thin,  where   the  subcutaneous  tissue  is 
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ity  in  amount,  where  the  integuments  are  not  normallj- 

nected  with  tieep  ii)jHneii roses  or  points  of  bonci  and  where 
it  is  but  little  sti'etoh«f(J  in  any  position  of  the  HmK  These 
regions  are  illustrated  by  the  dorsal  aspect  of  the  wrist,  the 
front  of  the  bend  of  the  elbovv%  the  front  of  the  forearm  and 
arm,  the  district  just  above  the  ankle,  and  the  region  of  the 
popHteai  space. 

Contractility  is,  on  the  other  hand,  least  marked  in  parts 
where  the  skin  is  thi^-k,  where  the  subcutaneous  tissues  are 
considerabk'.  where  the  soft  parts  are  eoimoeted  with  deep 
£a8cij]e  or  point*s  u\'  bone,  and  where  the  integument  is  exposed 
to  stretching  in  certain  postures  of  the  liinU 

These  regions  are  ilhistrated  by  the  palm  of  the  hand  and 
the  sole  of  the  foot,  by  the  dorsal  lispect  of  the  tinger  joints, 
by  the  soft  partes  in  front  of  the  knee  an<l  behind  the  elbow, 
and  by  districts  in  which  the  deposit  of  subcutaneous  fat  Ls 
consiiierable. 

Speaking  in  general  tenns,  the  average  contractility  of  the 
skin  may  be  i-eprcsented  by  one-tJiird  of  the  length  of  any 
given  portion,  that  is  to  say,  if  a  skin  Hap  is  requirt'd  to  t*e 
8  cm.  in  length  in  order  to  cover  the  bone,  its  length  before 
its  separation  should  be  12  era. 

(h)  Thr  Mftt<('ltfi. — All  muscles,  of  course,  coi. tract  on 
division,  but  the  extent  of  that  contraction  is  subject  to 
remarkable  variations. 

Th*j«e  musi'Ies  retract  most  which  are  quite  free  betw^een 
their  point-s  of  origin  and  insertion,  and  which  arc  provided 
with  long  Hbres,  such  as  the  sartorius,  gracilis,  and  the 
biceps  humeri. 

These  muscles  may  lose,  according  to  Farabeuf.  as  much  as 
four-tifths  of  their  length  on  division. 

Those  muscles  contract  least  which  are  provided  with 
short  fibres,  a.s  illustrated  by  the  pormifonn  and  bipemiiforni 
tniiscles — whieli  are  connected  with  bone  at  the  seat  of  the 
fiivision,  as  is  the  brachialis  anticus,  or  which  are  attached  to 
ajKineuroses — as  illustnited  by  the  flexor  museles  of  the  fore- 
arm just  below  the  elbow  jouit. 

In  a  circular  amputation  at  the  middle  of  the  arm  the 
different  degrees  of  euntnu-tility  are  well  illustrated  by  the 
biceps  on  the  one  hand  and  the  brachiLiiis  anticus  and  triceps 
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on  the  other.  An  equally  forcible  comparison  is  provided  in 
the  calf,  where  the  contraction  of  the  surface  muscles  is 
measured  against  that  of  the  deep. 

Muscular  contraction  is  influenced  also  by  the  size  of  the 
muscle,  by  the  amount  of  it  h^ft  in  the  flap,  by  the  age  and 
hesilth  of  the  patient,  and  the  degree  of  his  muscular  develop- 
ment. 

It  is  impossible  to  gauge  the  contraction  which  will  take 
place  in  a  young,  vigorous,  and  athletic  man  by  that  which  is 

observed  when  the  same  muscles  are 
divided  in  an  aged,  cachectic,  or  bed- 
ridden subject 

The  muscles  to  be  divided  may 
have  become  atrophied,  or  may  be 
infiltrated  with  inflammatozy  material 
or  by  a  new  growth,  or  may  have 
already  become  fully  contracted  from 
a  long  continued,  fixed  position  of  the 
limb. 

In  addition  to  the  immediate  con- 
traction of  a  divided  muscle  there  is 
also  the  secondary  retraction,  which 
follows  slowly.  This  secondary  re- 
traction is  of  course  influenced  by 
the  conditions  already  detailed,  but  it 
depends  probably  to  a  much  greater  extent  upon  the  cir- 
cumstances of  the  healing  process. 

Stumps  in  which,  at  the  time  of  the  operation,  a  veiy 
liberal  provision  for  the  covering  of  the  bones  was  made,  may 
bfjcome  in  time  conical,  if  the  healing  process  be  iU- 
conditioned  and  much  prolonged. 

The  main  preventive  of  secondary  retraction  of  muscles 
is  rapid  and  sound  healing. 

Considering  the  contractility  of  aU  the  soft  parts  together 
(skin  and  muscles)  Farabeuf  lays  down  the  following  rules: 

1,  The  primary  or  immediate  retraction  of  the  tissues 
fonning  a  flap  may  be  represented  by  one-third  of  the  length 
of  tliat  flap,  i.e.,  if  a  flap  of  10  cm.  is  required  to  cover  tlie 
bone,  it  should  be  cut  15  cm.  long. 

Additional  length  must  be  g^ven  to  the  flap- 


Fig.    69.  —  STUKP    OF   BWHT 

ABM  AFTKR  AMFDTATTON  BY 
TWO  IQUAI,  l^TRRAL  FLAPS. 
VHK  6&EATSR  BETKACTION 
OF  THE  TNNEfi  FLAP  HA8 
DRAWN  TME  CICATRIX  TO  THM 

n^KEB  ems.    {Faralia^,) 
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(a)  Wlit^n  the  section  of  the  bones  is  large  compared  with 
the  section  of  the  soft  parts — hs  in  an  amputation  just  above 

e  wrist  or  through  the  leg  (in  a  thin  subject)  a  little  below 
e  knee-joint 

(b)  When  secondary  retraction  is  to  be  feared, 

(c)  When  the  amputation  is  perlormed  at  some  distance 
from  the  root  of  the  segment  of  the  Umb  concerned.  In  such 
case  all  the  muscles  in  the  flap  are  cut  at  tittle  less  than 
full  length.  Thus,  other  things  being  equal,  the  flaps  should 
be  proportionately  longer  in  an  amputation  just  above  the 
wrist  than  in  an  amputation  just  below  the  elbow,  the  same 
muscles  being  involved  in  both  cases. 

2.  The  integumentary  part  of  the  flap  should  always  be 
longer  than  the  muscular  part, 

^  The  eflfects  of  the  retraction  of  the  tissues  after  operation 
upon  the  outhne  of  the  wound  vary  in  difterent  parts.  Thus 
a  circular  incision  at  the  wrist  becomes  an  elliptical  incision 
rith  the  highest  point  posterior,  in  consequence  of  the  imdue 
retraction  of  the  dorsal  integuments. 

A  circular  wound  about  the  centre  of  the  forearm  remains 
chcular,  since  the  parts  contract  equally, 

A  circular  incision  at  the  elbow  becomes  elliptical  with  the 
highest  point  anterior,  owing  to  the  undue  contraction  of  the 
soft  parts  in  firont  of  the  joint. 

A  circular  wound  in  the  thigh  takes  an  elliptical  outUne 
with  the  highest  point  postero-intemaL  It  has  therefore  been 
Raid  by  Marcelin  Duval,  '*  To  carry  out  the  circular  method  in 
the  thigh,  one  must  practise  the  eUiptical  incision/' 

The  contraction  of  the  tissues  of  a  flap  may  be  very  un- 
equal, owin^-  to  local  changes  in  the  part  of  the  limb  iuvnlvcd 

5.  Circumstances  affecting  the  Vitality  of  the  Stump 
Tissues, 

The  vitality  of  a  stump,  and  as  a  consequence  its  dis- 
position to  heal,  depends  mainly  upon  the  character  of  its 
blood  supply. 

If  a  large  fleshy  or  cutaneous  flap  be  cut  containing  an 
insufficient  number  of  uninjured  arteries  to  meet  its  nutritive 
1,  it  ia  obvious  that  no  skill  in  operating,  and  no  care  in 
e  afier-treatment,  can  save  some  portion  of  the  flap  at  least 

m  destruction. 
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In  fashioning  the  heel  flap  in  a  Syme*s  amputation  at  the 
ankle  a  very  slij^jht  deviation  of  the  knife  will  at  once  deprive 
the  flap  of  one-half  of  its  proper  blood  supply. 

In  like  manner  in  the  amputation  at  the  place  of  election 
in  the  leg  by  Farabeufs  method,  the  single  external  flap  is 
admirably  well  nourished  so  long  as  the  artery  embedded  in  it 
remains  intact ;  but  if  by  any  unfortunate  movement  of  the 
knife  the  vessel  is  divided  at  the  last  moment  at  the  base  of 
the  flap,  no  skill  can  save  its  tissues  from  some  loss  by 
sloughing. 

Moreover,  a  well-nourished  flap  may  be  rendered  anaemic 
by  the  compression  of  bandages  or  by  its  being  too  tightly 
fixed  to  a  supporting  splint. 

The  same  effeeLs — but  in  less  degree — may  follow  the 
bending  of  the  integuments  over  the  bone.  Such  bending 
ma}'  eomprass  the  vessels  of  the  flap  to  a  dangerous  degree, 
especially  when  the  part  is  much  drawn  upon  by  tight 
sutures. 

In  considering  this  effect  note  must  be  taken  of  the 
natural  disposition  of  the  parts.  For  example,  after  a  dis- 
articuktion  at  the  knee-joint  by  a  long  anterior  flap  the  skin 
is  in  its  normal  position  when  it  is  folded  over  the  fonmr,  aiid 
no  undne  compression  of  the  vessels  will  occur. 

But  in  a  disarticulation  at  the  same  place  by  a  single  long 
posterior  flap  the  tissues  of  that  flap  are  so  bent  over  the 
condyles  of  the  hone  as  to  cause  the  contained  vessels  to  be 
very  easily  occluded. 

Undue  traction  upon  a  flap  must  in  almost  every  amputa- 
tion tend  to  diminish  its  blood  supply. 

In  fashioning  skin  flaps,  care  must  be  taken  that  tfiey  are 
not  too  scantily  cut,  and  that  the  skin  itself  is  not  separated 
from  the  subcutaneous  tissues. 

The  blood  supply  of  the  skin^ — from  the  point  of  view  of 
flap  formation — varies  in  diflerent  parts  of  a  limb,  and  is  most 
efficient  in  the  region  of  the  joints.  The  largest  skin  flaps 
possible  in  amputation  may  be  cut  from  the  front  of  the  knee 
or  the  back  of  the  elbow.  Flaps  of  corresponding  size  separ- 
ated from  the  segments  of  the  limbs  above  and  below  these 
joints  would  in  all  probabOity  perish  from  mal-nutrition. 

Long  tendons  and  loose  aponeuroses  should  not  be  left  in 
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a  stump.  Tlieir  vitality  is  low,  and  they  show  a  great  dis- 
position to  slough. 

The  bone  in  the  amputation  stump  not  infrequently  be- 
comes necrosed.  This  may  be  due  to  rough  and  rapid  sawing, 
or  to  extensive  damage  to  the  periosteum. 

The  other  circumstances  influencing  the  vitality  of  flaps 
are  more  or  less  general,  and  need  not  be  considered  in 
detail 

Among  them  are  the  heahh  and  condition  of  the  patient, 
the  state  of  the  limb  previous  to  am])nfation,  the  manner  in 
which  the  operation  is  conducted,  and  the  treatment  of  the 
wound  carried  out 

6.  The  Situation  of  the  Cicatrix, 

The  utility  of  a  stump  dej>ends  to  no  small  extent  upon 
the  position  of  the  cicatrix.  It  is  important,  when  possible, 
that  the  cicatrix  should  be  so  placed  as  to  be  the  least 
exposed  to  pressure. 

In  this  connection  it  must  be  borne  in  mind  that  the 
ftmction  of  a  stump  in  the  lower  extremity  is  verj^  difterent 
from  that  of  a  stiunp  in  the  upper  limb.  The  former  shoidd 
be  capable  of  withstanding  pressure  and  of  bearing  weight 
upon  its  extremity.  Tl^e  scar  thereibi*o  will  be  least  well 
placed  when  it  is  *'  terminal,"  or  situated  upon  the  point  or 
summit  of  the  stump.  It  will  be  most  conveniently  disposed 
when  it  is  **  lateral,"  or  placed  upon  one  of  the  sides  of  the 
stump. 

On  the  other  hand,  in  the  upper  Hmb  the  stump  is  not 
required  to  bear  weight  or  to  withstand  pressure  upon  its 
extremity.  The  pressure  will  most  usually  come  upon  the 
sides  or  circumference  of  the  stump.  This  is  seen  in  noting 
llie  movements  of  an  artificial  arm — ejj,,  after  an  amputation 
above  the  elbow — when  the  limb  is  passed  in  various 
directions.  As  the  apparatus  is  placed  in  one  or  tether 
attitude  the  stump  which  directs  it  will  receive  pressure 
on  its  "^  sides,"  but  not  upon  its  extremity  or  termintd 
point 

In  a  general  way  therefore  it  may  he  said  that  the  position 
iif  the  cicatrix  whicli  is  best  adapterl  for  stumps  of  the  upper 
limb  is  least  adapted  for  tliose  of  the  lower. 

Some  stamps  of  course  require  quite  special  support  and 
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some  artificial   limbs  can   be  worked  independently  of  any 
assistance  fronj  tbe  actual  stump  itselfl 

If  a  "peg-leg''  be  employed  after  an  amputation  at  the 
place  of  election,  the  position  of  tbe  cicatrix  is  a  matter  of  not 
tbe  least  importjmcu. 

Amputation  eieatrices  may  be  divided  into  three  classes : 
(a)  Terminal,  when  the  scar  iKCcupies  the  actual  extreinity 

of  the  stump  (Fig.  142), 
(6)  Lateral,  when  it  occupies  one  or  more  of  the  sides  of 
tbe   stump  or  parts   of  its   circumference,  as,  for 
example,    when    tbe   wound   is  placed   upon    the 
anterior,  or  posterior,  or  internal  surface  of  the 
limb  (Figa  102,  127,  and  130). 
(c)  Termino'laterijl,  when  a  terminal  cicatrix  is  prolonged 
on   to  one  or  more    of    the    sides  of   a  stump 
(Fig.  69). 
The  position  of  the  cicatrix  after  amputation  by  various 
methock  may  be  detailed   as   follows.     In   considering   this 
matter,  however,  tbe  effects  of  the  retraction  of  tbe  tissues 
after  operation,  upon   tbe  outline  of  the  wound,  must  be 
borne  in  mind  (page  270). 
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CHAPTER    lit 

The  Controlling  of  Haemorrhage  during  the 
Operation. 

Under  this  heading  may  be  coDsidered  (a)  the  use  of  the 
tourniquet,  (B)  the  use  of  Esmarch's  banrJ,  and  (c)  the  emiiloy- 
meDt  of  digital  compressioiL 

(a)  The  tourniquet  has  been  the  subject  of  almost  endless 
modilications.  Originally  it  took  the  form  of  a  simple  band 
or  fillet,  which  was  tied  as  tightly  as  possible  around  the  limb, 
above  the  site  of  the  aiiiputation.  Then  came  the  invention 
of  Morel  (1674),  by  which  sticks 
were  introduced  under  the  band, 
and  twisted  round  so  as  to  com- 
press the  limb  as  vigorously  as 
required 

Following  upon  this  was  the 
admirable  tourniquet  of  Petit 
(1718),  in  the  construction  of 
wliich  a  metal  screw  was  iotrn. 
duced.  and  in  which  the  principal 
pressure  was  brought  to  bear  upon 
the  main  artery. 

Petits  instmment,  and  its 
modifications,  represent  one  type 
of  tourniquet  (Fig.  70).  The 
whole  of  the  circumference  of 
the  limb  is  more  or  less  tightly  Fig,  70. 
compressed,  while  localised  press- 
ure is  brought  to  bear  u]>on  the  main  vessel  This  tj^^e  of 
instmment  has  the  advantage  of  heing  kept  easUy  in  place, 
and  the  disadvantage  of  compressing  all  the  vessels  of  tho 
limb,  especially  the  veins.  It  plays  the  part  of  a  very  tightly- 
tied  cord. 


pjrriT's    sciLKw   tourni- 
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Fig,  71.— w^:I^^,  s  «ui>iFicAnoN  or  biohoroni's 


The  second  type  of  tourniquet  is  of  later  development  No 
biind  is  employed  j  the  wh^ile  instrument  is  of  metal  imd  an 
attempt  is  made  to  limit  the  compression  to  the  main  aiterj^ 

This  form  of  appara- 
tus is  illustrated  by  Sig- 
noroni's  horseshoe  tour- 
niquet (Fig,  71),  and  bv 
the  tourniquets  of  Skey, 
Lister,  and  De  Carte. 

These  all  possess  the 
advantage  of  not  com- 
pressing the  entire  limb, 
and  of  lea\Hng  the  greater 
part  of  the  circumference 
free,  but  the  disadvantage  of  being  very  easily  displaced  and 
put  out  of  position. 

The  objections  to  all  tourniquets  are  those  :  An  apparatus 
is  required ;  and,  indeed,  to  suit  the  ne^ds  of  all  cases,  many 
ditferent  instruments  are  necessary.  The  compression  is  un- 
intelli;k,^cntly  employed^  is  apt  to  be  irregularly  applied,  and  to 
be  excessive  and  injurious  in  amount.  During  the  movements 
of  the  limb,  or  of  the  patient,  the  tourniquet  is  very  liable  to 
be  displaced.  Instnmieiits  of  the  Petit  type  have  the  dis- 
advantage of  compressing  the  limb  in  its  entire  circumlerenca 
However  ingenious  the  pad,  or  however  carefully  it  is  adjusted, 
it  can  scarcely  avoid  compression  of  the  main  vein  (as  in 
the  groin),  as  well  as  the  main  artery.  With  Petit's  instru- 
ment this  is  indeed  inevitable. 

The  tourniquet  has  played  a  very  important  part  in  the 
operation  of  amputation,  but  its  chief  merits  belong  to  the 
past  It  is  but  little  used  at  the  present  tune.  It  was  of 
admirable  service  before  the  days  of  aniBS  the  tics,  when  the 
struggluig  patient  had  to  be  finnly  held  and  the  artery  to 
be  compressed  by  maui  force,  and  when  the  means  employed 
for  the  securing  of  di\ided  vessels  were  tedious  and  un- 
coutk 

(b)  Esmarck'a  bandag§  and  tourniquet  have  enjoyed  a  high 
reputation,  and  have  been  extensively  employed  in  cases  of 
amputation.  The  method  involved  reproduces  that  of  tlie 
oldest  form  of  tourniquet — ^the  fillet,    with    the  important 
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difference  that  the  constricting  band  is  elastic,  instead  of  being 
unyielding. 

That  the  band  is  of  great  convenience  to  the  surgeon  is 
obvious  ;  that  it  is  of  material  assistance  U^  the  hesitating  and 
nervous  opemtor  is  also  evident.  Its  advantages  to  the  patient. 
however,  are  not  so  clear 

Not  a  little  of  the  reputation  attending  the  apparatus  has 
depended  upon  its  fonuitous  association  with  the  attractive 
term  *'  bloodless  operation/' 

It  has  long  since  been  shown  that,  within  limits,  the  loss  ol 
blood  at  an  operation  is  not  the  only  possible  evil,  and  that  a 
perfect  result  does  not  of  necessity  follow  a  bloodless  method 

The  objections  to  the  tube,  or  hand,  are  these : 

In  the  first  plaee.  if  the  pressure  be  maintained  for  more 
than  a  quite  short  time,  some  temporary  paralysis  of  the 
vasouiotor  nerves  of  the  part  follows,  with  the  result  that 
when  the  toun liquet  is  removed  an  unusual  aniount  of  oozing 
occurs  from  the  still  dilated  vessels.  General  oozing  is  less 
easy  to  deal  with  than  are  a  few  spurting  arteries  ;  tlie  after- 
bleeding  may  be  so  considerable  that  the  term  *'  blootUess 
method  "  becomes  quite  mul-api^jms,  C>ozing  usually  involves 
much  sponging,  rubbing,  and  washing  of  the  raw  surface,  the 
possible  application  of  some  styptic  solution,  and  the  ex- 
penditure of  not  a  Uttle  time.  "  In  all  cases/*  M^rites 
MiicCormac,  "  its  prolonged  use  materially  increases  the 
subsequent  bleeding  from  the  smaller  vessels  in  the  stump, 
and  often  necessitates  the  application  of  double  or  triple  the 
number  of  ligatures  eonuuonly  employed." 

It  is  needless  to  point  out  that  these  circumstances  militate 
Against  primary  healing. 

After  the  sutures  have  been  applied,  and  the  stump  dressed, 
more  oozing  continues  very  often  rban  is  to  be  expeeted  when 
xio  constricting  band  has  been  employed. 

In  any  case  the  band  would  appear  to  increase  the  amount 
cuf  venous  hspmorrhage. 

In  the  st.H'ond  place,  Esmarch's  tourniquet,  if  Lmg  applied, 

lias  apparently  tlie  etiect  of  hindering  tlie  hcalijig  process,  and 

^hbi  is  not  improbably  ilne  to  some  very  superricinl  sloughing, 

I  or  to  an   undue  reaction  following  upon   the  release  of  the 

"Vessels  fn»ni  pi'essui-e. 
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In  the  third  place,  the  band,  if  applied  near  to  the  site  of 
the  iuiipntation,  may  interfere  with  the  retraction  of  the  divided 
muscles,  may  embarrass  the  operator,  and  may  even  slip  off 
duriniJ-  an  important  stage  of  the  operation. 

In  the  fourth  place,  some  temporary  paral)^sis  may  follow, 
especially  in  the  arm  and  in  thin  subjects,  owing  to  long  com- 
pression of  the  nerves  of  the  limb  ;  and  I  have  been  induced  to 
believe  that  an  unusual  degree  of  pain  may  attend  the  earlier 
period  of  the  patient's  recoverj^ 

It  may  be  added,  finally,  that  the  use  of  Esniareh's 
tourniquet  may  render  the  surgeon  a  little  careless,  and  may 
put  in  jeopardy  the  main  vessels  of  a  flap,  which,  if  the  tourni- 
quet were  not  appUed,  wonld  be  approached  with  especial  care. 

In  some  cases,  without  doubt,  this  elastic  tourniquet  is 
very  useful  It  is  simple  and  handy,  is  readily  applied,  and 
retains  its  position.  Moreover,  it  controls  aU  bleeding  com- 
pletely. It  has  been  of  especial  service  in  amputations  at  the 
hip  and  shoulder  joints,  and  its  application  is  described  in 
the  sections  dealing  with  these  operations. 

It  is  useful,  also,  in  instances  where  the  surgeon  has  to 
operate  with  little  assistance^  or,  at  legist,  without  competent 
help,  and  in  some  cases  of  very  muscular  or  very  corpulent 
subjects. 

I  would  venture  to  think,  however,  that  its  use  should  be 
limited  to  exceptional  cases,  and  that  it  should  not  be  regarded 
as  a  necessary  appendage  to  all  amputations. 

The  elastic;  bandage  employed  with  Esmarch  s  tourniquet  is 
of  somewhat  doubtful  value. 

It  is  true  that  it  empties  the  limb  of  blood,  and  forces  it 
back  into  the  general  circulation.  The  extremity  is  rendered 
aniemic,  and  the  blood  that  would  have  been  lost  with  the 
limb,  if  no  bandage  was  used,  is  saved  to  the  patient 

I  am  not  aware  that  this  economy  in  blood  has  been  proved 
to  be  of  substantial  worth.  Parts  which  have  been  long 
rendered  ansemic  are  not  placed  in  the  best  condition  for 
ensuring  primary  healing ;  and,  moreover,  if  the  forcing  of  a 
quantity  of  blood  into  the  general  circulation  increases  the 
blood  pressure  at  the  time,  the  possibility  of  an  abnormal 
amount  of  oozing  has  to  be  anticipated.  If  a  patient  cannot 
aftbrd  to  lose  the  amount  of  blood  whick  will  be  lost  in  an 
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amputated  limb,  it  may  be  a  question  as  to  how  far  the  iimpu- 
tation  itself  is  justifiable. 

The  bandage  inay  have  the  effect  of  displacing  clots.  It 
should  certainly  not  be  applied  to  a  liinb  the  seat  of  suppura- 
tion or  gangi'ene ;  and  in  the  case  of  malifafnant  growth,  the 
*' emptying"  of  the  extremity  by  means  of  elastic  pressure, 
and  the  actual  compression  of  the  growth  itself,  may  be 
attended  by  no  little  risk. 

I  have  long  since  entirely  abandoned  the  use  of  the 
bandage;  and  it  appears  to  me  that  the  end  aimed  at — so 
far  as  the  saving  of  blood  is  concerned  —  may  be  more 
efficiently  and  more  safely  attained  by  keeping  the  limb 
elevated  for  some  little  time  before  the  main  vessels  are 
oompressed  and  the  knife  introduced. 

(c)  I>iffiial  covipression  of  tks  mfiain  a/riery  is  the  best 
method  of  controlling  bleeding  during  an  amputation,  and 
should  be  employed  whenever  possible. 

It  requires  a  skilled  and  strong-handed  assistant.  The 
pressure  upon  the  artery  can  be  well  localised,  well  regulated, 
and  rendered  precise. 

The  main  vein  need  not  be  included  in  the  compression,  as 
in  the  case  of  the  femoral  vessels  at  the  groin.  The  brachial 
artery,  however,  could  scarcely  be  occluded  without  at  the 
same  time  obhterating  the  lumina  of  the  companion  veins. 

The  pressure  need  not  be  applied  for  a  moment  longer  than 
is  required,  and  can  be  at  once  relaxed,  and  at  all  times 
accurately  controlled.  It  is  limited  to  the  part  required ;  there 
is  no  general  compression  of  the  soft  tissues,  and  no  injurious 
compression  of  nerves. 

The  tint^^ers  nf  a  skilled  assistant  are  more  rehable  than 
any  tourniquet,  and  are  less  likely  to  shift  their  position. 

Th4^y  have  that  intelligent  hold  of  the  artery  which  rhe 
most  ingenious  tourniquet  must  of  course  lack. 

Special  means  of  controlling  hj^morrhage  may  be  required 
during  disarticulations  at  the  hip  and  shoulder.  These 
measures  are  considered  in  the  sections  dealing  with  those 
operations. 

Putting  aside  these  particular  circumstances,  it  may  be 
said,  in  general  terms,  that  digital  compression  should  be 
employed  during  all  amputations. 
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If  the  artery  be  well  controlled,  the  method  has  the  principal 
claim  to  be  termed  "  bloodless/'  especiaOy  when  the  operatioo 
is  of  some  duration. 

It  should  be  remembered  that  the  question  of  controlling 
bleeding  during  amputation  has  been  much  modified  during 
recent  yeai-s. 

In  the  first  place,  the  introduction  of  pressure  forceps, 
which  Clin  close  any  vessel  in  a  mument,  has  very  greatly 
simplified  the  means  for  arresting  haemorrhage. 

Id  the  next  place,  amputation  methods  have  altered. 
Limbs  are  not  slashed  ofl',  and  main  vessels  sliced  open,  as 
was  a  common  practice  some  fifty  years  ago. 

Many  flaps  are  now  so  carefully  and  methodically  cut 
that  each  vessel  as  it  is  divided  is  secured  by  prt^ssure  forcejts. 

In  any  case»  the  main  vessels  are  clamped  as  soon  as  they 
are  severed.  In  some  aiMputations  it  is  possible  for  these 
f.runks  to  be  secored  bef^jre  they  are  divided. 

The  assistant  who  controls  the  artery  must  have  anatomical 
knowledge  and  strong  hands. 

In  the  upper  limb,  in  children,  in  aged  and  emaciated 
subjects,  the  compression  can  be  easily  kept  up. 

In  the  lower  limb,  in  the  corj)ident,  and,  above  all,  in  the 
very  muscular,  the  pressure  is  not  so  readily  maintainei 

In  such  cases,  and  in  instances  where  the  amputation  in- 
volves much  time,  two  assistants  arc  recpiired,  or  aid  may  be 
given  by  meiins  of  a  screw  tournicpiet  or  weight,  which  can 
he  adjusted  upon  the  assistant's  lingers. 

In  all  amputations  below  the  hip  and  the  shoulder  the 
compression  is  concerned  only  with  the  femoral  artery  against 
the  OS  pubis,  and  the  brnchial  artery  against  the  huinenis. 
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CHAPTEK    IV, 

The  Instruments  required  in  Amputation. 

The  actual  instruments  needed  in  each  amputAtion  are 
enumerated  in  their  respective  sections. 

The  Amputating  Knife  must  necessarily  vary  according  to 
the  character  of  the  operation.  The  ^eat  alterations  made  in 
recent  years  in  the  mode  of  perforuiing  amputations  have  had 
an  equally  pronounced  effect  upon  the  chief  instrument.  The 
enormous  knives  employed  some  thirty  or  forty  years  ago 
have  ceased  to  be  uscfi  Such  a  knife  is  depicted  in  Fig.  97, 
from  Fergusson's  *'  Praetitml  Surgery."  The  author,  in  his 
description  of  the  figure,  remarks:  *'  The  knife,  in  my  opinion, 
the  artist  has  represented  a  httle  too  long;"  but  in  the  same 
work  knives  of  a  proprationate  length  are  depicted  without 
comment  For  an  amputation  at  the  hip-joint  in  Fergusson'a 
time  a  knife  with  a  cutting  edge  of  from  twelve  to  fourteen 
inches  was  employed.  At  the  present  day  that  operation  is 
commonly  effected  with  a  knife  no  larger  than  the  mstrument 
used  for  excising  a  breast. 

A  good  amputating-knife  should  possess  the  following 
characters : — The  handle  should  be  large  and  strong  and  from 
four  and  a  half  to  five  mches  in  length.  Its  sides  should  be 
flat  and  its  edges  cut  squara  Its  surfaces  should  be  well 
roughened 

With  regard  to  the  length  of  the  blade,  it  must  be  remem- 
bered that,  when  force  and  precision  are  required,  the  blade 
ujust  be  short  and  the  handle  large  and  strong.  This  is  weU 
illustrated  by  Syme*s  amputation,  for  which  operation  no  in- 
strument is  better  suited  than  an  old  resection-knife,  the 
blade  of  which  has  been  shortened  and  narrowed  by  repeated 
"  settings.*' 

For  transfixion  operations  the  length  of  the  blade  should 


tt« 


OPEMATIVE    SURGERT, 


he  equal  to  that  of  one  diameter  and  a  half  of  the  limb,  and 
the  same  rule  applies  roughly  to  the  knife  required  for  the 
circular  operation. 

Over  these  long  blades  the  oporat<.*r  has  little  control,  as 
will  be  shown  if  he  attempt  to  complete  a  transfixion  or  cir- 
cular amputation  with  the  long  kuife  used  at  the  commence- 
ment of  the  operation. 

In  pcrfornung  an  amputation  at  the  liip  by  antero-posterior 
flaps  cut  by  transfixion,  the  point  of  the  knife  has  been  thrust 
into  the  femur  and  broken  against  that  bone,  and  has  found 
its  way  into  the  thjToid  foramen,  into  the  scrotum,  and  into 
the  thigh  of  the  opposite  side. 

In  a  good  amputating- knife  the  blade  is  light  and 
narrow,  and  the  back  not  too  heavy.  The  point  of  the 
knife  is  nearly  lancet-shaped,  and  the  very  tip  corresponds 
to  the  extremity  of  a  line  drawn  along  the  long  axis  of 
the  knife  and  through  the  centre  of  the  blade  (Fig.  72). 
It  is  convenient  in  transfi^xion  amputations  that  the 
extremity  of  the  steel  should   be  double-edged  (in  Fig.  72 


Fig.    73.— TftANliFlXIO.V  AMFCTATIOjr  KKIFE. 

Tbe  double  edge  extendA  fxom  the  point  to  A,    The  dotted  line  mdictttet  the  centre 

of  the  blade. 

as  far  as  a).  There  is  no  prominent  *'  heel "  to  the  knife  to 
engage  the  tissues  and  embarrass  the  6urgeon*s  fingers.  The 
point  is  not  too  fragile. 

In  the  smaller  knives — such  as  are  adapted  for  cutting 
flaps  from  without  inwards — the  point  may  be  a  little  nearer 
to  the  dorsum  than  to  the  cutting  edge,  and  the  edge  itself 
may  be  a  little  rounded  (Fig.  74). 


Fig,  78.— AMPUTATION   KUlfS.   WITH  KVKRT   BAD    QUALPTT. 

Fig,  73  shows  an  amputating-knife  with  almost  every  bad 
quahty — a  long  knife  with  a  small,  weak,  smooth  handle;  a 
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blade  with  a  heavy  back,  a  projecting  heel,  and  a  tapering  and 
fragile  point 

The  instrument  styled  in  inatrument-makers*  catalogues 
"a  metacarpal  knife,"  may  be  taken  to  represent  the  worst 
form  of  knife  that  could  (within  reasonable  limits)  be  used  for 
amputating  a  linger  at  a  metacarpal  joint  or  for  removing 
a  mekicarpal  bone. 

The  immense  broad -bladed  knives  figured  by  some  authors 
as  adapted  for  amputation  by  the  circular  method  belong  to 
a  past  age. 

The  catlin,  or  double-edged  knife,  has  now  fallen  into 
disuse.  No  such  instrument  is  required  to  divide  the  soft 
parts  between  the  tibia  and  iibnlii.  The  knife  is  not  only 
quite  unnecessary  in  any  amputation  of  the  leg»  but  in  the 
hands  of  the  inexperienced  is  dangerous. 

A  useful  instrument  in  all  amputations  is  a  good  stout 
scalpel  with  a  substantial  handle. 

The  Ampmtating-saw  should  be  broad  and  long  in  the 
bkde  and  have  tine  teetk  The  blade  is  about  ten  inches 
in  length,  and  two  and  a  half  inches  in  w^idth.  Those 
with  movable  backs  are  the  most  convenient,  and  enable 
the  sawing  edge  to  be  reduced  to  the  narrowest  possible 
dimensions. 

The  bow  saw,  or  Butcher's  saw%  is  best  adapted  for  ampu- 
tations   in    which     a 
curved  or  oblique  di- 
vision   of  a    bone    is 
desired 

Many     retractors 
have  been  devised  tor 

the  purpose  of  protecting  the  soft  parts  during  the  application 
of  the  saw.  The  simple  linen  two- tailed  retractor  answers 
weU  enough.  The  fingers  of  one  or  more  intelligent  assist- 
ants answer  better.  A  three-tailed  linen  retractor  may 
be  used  in  amputations  througli  the  leg  and  the  forearm. 
Three  ivory  spatuloe  placed  close  to  the  bone,  and  made  to 
cross  one  another  in  the  fonn  of  a  triangle,  represent  an  ad- 
mirable retractor. 

The  other  instruments  used  call  for  no  especial  corn- 
menu 


Fig.    71— AMTOTATION    KNIKR    USWl    WOK    CCTTINO 
FLAl^  FROM    WITHOUT    INWABl}^. 
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The  following  is  the  list  of  instruments  which  may  be 
required  in  the  p«rfonning  of  an  amputation : — 


Tourniquet. 

Amputating  Knives. 

Stout  ResecticD  Knivoe. 

Scalpels. 

Saws. 

Lion  Forceps. 

Bone  Forceps. 

Periosteal  Elevators. 

Linen  Retractom. 

Ivory  SpatulK. 


Volkmann's  SpooiL 
Gouge. 

Dissecting  and  Artery  Forceps. 
Pressure  Forceps. 
Tenaculum. 

Scissors,  Probe,  Straight  Needles, 
Ligature:*,  Sutures,  Dressings. 
Lrigator. 

Kidney-shaped  Receiver. 
Splint  or  Support  for  the  Stumpi 
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CHAPTER    V. 

Methods  of  Performing  Amputation. 

The  following  are  the  principal  procedures  in  amputation : — 
1,  The  Circular  Metliod. 

►         t  The  Modified  Circular  Method. 
3.  The  Elliptical  ifethod 
4  The  Oval  or  Racket  Amputatioa 
5,  The  Amputation  bj  Flaps. 
L  The  Circular  Method — In  this  method  of  amputation 
the  soft  parts  are  divided  by  a  series  of  circular  cuts,  made 
from  the  skin  down  to  the  hone.     The  tissues  are  not  divided 
by  one  sweep  from  integument  to  periosteum,  but  by  successive 
cuts,  in  such  a  way  that  the  skin  and  the  layers  of  muscle  are 
severed  at  diflereot  levels.     The  history  of  this  operation  has 
^    already  been  alluded  to  (page  2G2). 

B  Two  forms  of  circular  amputation  are  practised  at  the 
present  day.  They  are  identical  in  principle,  and  their  diftiir- 
ences,  such  as  they  are,  depend  upon  anatomical  features,  and 
ore  indeed  iniuenced  only  by  locality. 

JL  The  ordinary  circular  amputation— the  amputatioii 
eirculaire  infundibuli/orme  of  the  French — ^is  illustrated  by 
&n  amputation  through  the  arm  or  thigh.  In  these  parts  the 
bone  is  more  or  less  evenly  surrounded  by  thick  muscles. 
After  each  circular  cut  the  soft  tissues  are  allowed  to  retract, 
or  are  retracted,  before  a  second  sweep  is  made  with  the  knife. 
The  result  is  that  the  wound  becomes  funnel-shaped;  the 
e<lge  of  the  funnel  is  formed  by  the  divided  skin ;  the  apex 
of  the  funnel,  or  infundibulum,  by  the  divided  bone. 

In  performing  a  circular  amputation  the  surgeon  stands  to 
the  right-hand  side  of  the  limb  to  be  removed,  i,e,,  to  the  outer 
side  of  the  right  upper  or  right  lower  limb,  and  to  the  inner 
side  of  the  left  limbs.  Tlio  operator  is  thus  able  to  grasp  the 
limb  ftbove  the  site  of  the  amputation  with  his  left  hand.     In 
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removing  the  left  arm  it  may  be  more  convenient  to  stand  to 
the  outer  side  of  the  extremity. 

The  precise  position  of  the  circular  incision  below  the  level 
of  the  future  saw-ciit  must  vary  with  the  site  of  the  amputa- 
tion and  the  condition  of  the  limb.  It  is  indicated  in  the 
descriptions  of  the  particular  amputations. 

The  general  method  of  pcrformin*^  the  operation  may  be 
illustrated  by  an  amputation  of  Lho  thigh. 

The  surgeon  grasps  the  limb  above  the  site  of  the  incision 
with  the  left  hand  and  retracts  the  skirL 

In  this  retraction  he  should  be  aided  throughout  the 
operation  by  an  assistant,  who  draws  up  the  soft  parts  both 
before  and  after  division  with  both  hands,  one  apphed  to  either 
side  of  the  limb.  In  this  way  a  much  more  even  and  com- 
plete retraction  is  obtained  than  is  possible  if  the  surgeon 
relies  upon  his  left  hand  alone. 

Grasping  the  knife  in  the  full  hand — as  he  would  hold  a 
pruning-knife^the  operator  passes  his  arm  beneath  the  limb 
and  brings  the  kniJe  over  its  upper  surface.  The  incision  is 
commenced  with  the  heel  of  the  blade,  while  the  point  is 
directed  towards  the  operators  feet.  The  cut  should  begin 
well  upon  the  outer  side  of  the  thigh.  To  faciHtate  this  an 
assistant  should  rotiitc  the  limb  inwards  to  its  utmost. 

In  drawing  the  knife  round  the  limb  the  surgeon  cuts  from 
the  heel  of  the  knite  to  the  point  As  the  blade  passes  round 
the  thigh  the  assistant  who  holds  the  leg  rotates  the  extremity 
outwards,  so  as  to  make  the  skin  (as  it  were)  meet  the  siu-geon's 
knife. 

The  incision  can  be  made  to  traverse  two-thirds  or  more 
of  the  circumference  of  the  thigh  in  one  sweep  and  without 
the  hold  upon  the  knife  being  altered.  The  remaining  part 
of  the  circular  wound  is  completed  by  a  separate  cut  made  in 
the  o[)posite  direction,  ic.,  by  cutting  from  the  commencement 
of  tlie  tirst  incision  to  the  point  where  it  ended  While 
effecting  this  the  hmb  is  once  more  fully  rotated  inwards. 

Some  surgeons  appear  to  consider  it  important  that  the 
circular  cut  should  be  made  in  one  sweep  of  the  knife.  To 
effect  this  the  surg<*on  has  to  crouch  down,  or  even — accordmg 
to  the  advice  uf  some — to  rest  upon  one  knee  when  commencing 
the  incision     During  the  passage  of  the  knife  around  the 
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thigh,  the  operator  has  to  alter  his  grasp  of  the  hand] 
single  circular  sweep  tuiiy  be  admirable  as  a  deinoixsti 
sleight  of  himd,  and  may  be  considered  to  justify  tl 
what  ridiculous  attitudes  assumed  by  the  perforaig 
surgical  procedure  it  is  not  to  be  commended.  The 
fio  effected  is  usually  imperfectly  madd  and  is  almost  ix 
of  unequal  depth,  for  in  the  terminal  part  of  the  oi 
surgeon  has  a  diminished  control  over  the  blade. 

From  repeated  experiments,  I  think  I  may  saj 
circular  di^nsion  of  muscles,  in  a  large  limb,  madi| 
sweep  of  the  knife  is  invariably  defective  and  uuequai 
In  dividing  the  integuments,  the  blade  should 
throughout  absolutely  perpendicular  to  the  surface,  ai^ 
extend  no  deeper  than  the  deep  fascia. 

The  next  step  in  the  operation  consists  in  fre 
integuments  so  that  they  can  be  further  retracted. 

While  the  assistant,  directed  and  aided  bj  the  i 
left  hand,  draws  up  the  divided  skin  follj^  and  evi 
knife  is  passed  round  the  limb  close  to  the  i^ilgi^  of  i 
60  as  to  divide  all  bands  connecting  the  integument 
dee|>er  tissues.  Especial  and  distinct  bands  are  usual 
in  the  lines  of  the  main  inter-muscular  septa. 

In  eflecting  this  freeing  of  the  skin,  the  kni 
t'  iiiut  be  kept  perpendicular  to  the  surface.     ' 

^  o  to  pass  the  blade  obliquely  beneath  the  int 

for  the  purpose  of  dividing  its  connections.  Such  a  | 
not  hasten  the  retraction,  nor  make  it  more  com| 
tends  to  render  it  uneven,  and  to  tlamage  the  futt 
covering  of  the  stump.  In  the  ordinary  circular  ani 
€he  skin  is  not  dwseded^  up. 

When  the  retraction  of  the  skin  is  complete,  the 
should  be  laid  bare  and  be  covered  only  by  t 
£LScia. 

The  knife  ia  now  passed  through  the  superficial 
j>recisely  in  the  same  way  as  it  was  made  to  trai 
^kin.  The  blade  is  kept  close  to  the  divided  intej 
^uid  still  quite  perpendicular  to  the  surface.  The  b 
^re  fully  and  evenly  retracted,  and  the  hmb  is  rotatec 
^he  knife  in  the  manner  already  described. 

The  divided  tissues  am  again  well  and  regularly  | 


m  OPERATIVE   SUEGEBY. 

and  the  knifo  by  a  third  circiilftr  sweep  passes  through  the 
deeper  muscles  and  reaches  the  bona 

A  fourth  incision  may  be  needed  to  fully  clear  the  bone 
of  muscle  tissue,  and  this  can  best  be  effected  by  a  stout 
scalpel. 

Throughout  the  operation  care  must  be  taken  that  the 
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retraction  is  even^or  is  modified  as  required — and  that  the 
knife  is  held  always  with  a  perpendicular  blade. 

The  foniialion  of  a  periosteal  flap  Is  considered  below 
(page  :305). 

The  severed  muscles  now  form  a  cone,  the  apex  of  which 
is  at  the  bone  baretl  fur  the  saw. 

The  retractor  is  applied  and  the  bone  sawn  through. 

In  the  description  which  follows,  illustrations  of  the 
ordinary  circular  amputation  are  afforded  by  an  amputation 
of  the  arm  (page  375),  and  an  amputation  of  the  thigh  (page 
5141 
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B.  The  eirenlar  amputation  A  la  manchette  is  adapted  for 
parts  where  the  covering  of  the  bones  m  scanty  and  is  com- 
posed of  irregular  tissues.  Such  a  ref,non  is  best  ilhistrated  by 
the  wrist,  where  the  bones  are  surr<»unfled  by  many  tendons, 
and  where  muscular  tissue  is  scanty  and  unevenly  disposed. 

In  this  method  of  amputating,  the  skin  and  subeutaneous 
tissues  are  dissected  up  in  the  form  of  a  ciiflf,  or  manchdte, 
and  are  turned  back  like  the  cuff  of  a  coat. 

The  skin  is  divided,  as  in  the  previous  operation,  by  a 
cireidar  incision,  and  is  then,  together  with  the  subcutaneous 
tissues,  turned  l^ack  as  shouTi  in  Fig.  75.  The  turning  back 
of  this  cuff  is  mainly  effected  by  the  fingers  of  the  surgeon's 
left  hand.  The  skin  is  freed  by  the  knife,  which  should  always 
be  held  perpendicular  to  the  surface.  The  cuff  is  not  dv^erfed 
up.  It  is  gently  freed  and  turned  up.  If  the  knife  be  passed 
Dbliquely  Wneath  the  skin  which  has  to  be  everted,  it  is  apt  to 
be  needlessly  damaged. 

The  cuff  must  be  even  and  regidar,  and  of  a  size  pre- 
viously determined  upon. 

The  stjft  jjarts  are  then  divided  by  a  circular  sweep,  with 
the  knife  at  the  level  of  the  retracted  and  everted  skin. 

But  one  such  incision  will  probably  be  necessary. 

It  is  only  about  the  wrist  or  tlie  lower  pait  of  the  fore- 
arm that  a  real  cuff  of  skin  can  be  formed. 

In  the  ann  or  tlie  thigh  of  thin  and  wasted  subjects  the 
formation  of  a  "cuff"  is  possible,  but  .should  not  be  practised, 
inasmuch  as  it  involves  a  needless  disturbance  and  damaging 
of  the  integiunents  which  will  cover  the  future  stump. 

In  the  lower  part  of  the  leg,  in  the  region  of  the  ankle, 
a  manehelte  may  be  formed  in  thin  subjects,  but  it  is  not 
easy  to  effect,  and  should  not  be  carried  out,  fur  the  reasons 
already  mentioned.  The  {litficulty  of  retracting  the  skin  in 
this  region  is  usually  met  by  making  one  or  more  vertical 
inciiiions  in  the  integiunent  in  addition  to  the  regular  circular 
incision. 

The  present  variety  of  the  circular  amputation  is  therefore 
practically  limited  to  ampututions  through  the  wrist  or  kjwer 
part  of  the  fore-aiTu,  and  is  illustfated,  in  the  account  which 
ibllows,  by  the  latter  npenition  (page  358). 

The  two  forms  of  circular  amputation  may  be  to  somo 
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extent  combined,  a  cuff  of  skin  being  turned  up  upon  one 
aspect  of  the  limb  and  the  integuments  simply  retracted  upon 
the  other.  This  is  illustrated  by  the  circular  amputation  of 
the  leg  at  the  place  of  election  (page  485). 

In  order  to  allow  for  unequal  retraction  of  the  skin  in 
some  parts,  the  circular  incision  may  have  to  be  obliquely 
placed.  It  ceases,  however,  to  be  oi»lique  when  the  integu- 
ments have  been  allowed  to  retract  An  illustration  of  this  is  af- 
forded by  the  circular  amputation  at  the  elbow-joint  (page  S^G), 

2.  The  Modified  Circular  Method.  —  Three  imixirtant 
modifications  need  to  be  descrilied :  (a)  In  addition  to  the 
circular  cut  through  the  integuments,  a  vertical  incision  is 
made  to  join  the  original  wound.  The  skin  on  either  side  of 
this  vertical  cut.  and  at  the  points  where  the  cut  joins  the 
circle,  is  then  reflected  in  the  form  of  two  imperfect  skin  flaps* 

Tliis  moditication  is  illustrated  by  one  form  of  supra- 
malleolar amputation  (page  460). 

(b)  Two  vertical  incisions  are  made  to  join  the  circular 
wound.  By  this  use  of  the  knife,  two  square  skin  flaps  can 
be  dissected  up,  and  the  muscles,  when  exposed,  can  be 
divided  by  a  circukr  swt'cp  of  the  knife. 

This  plan  is  also  described  among  the  supra-malleolar 
amputations. 

(c)  The  modification  suggested  by  Listen,  and  extensively 
practised  by  Syme — with  whose  name  the  method  is  asso- 
ciated— is  strongly  recommended  by  many  surgeons  of  the 
pi'csent  day.  Two  verj^  short  flaps,  of  semi-lunar  outline,  and 
of  equal  ^vidth  and  length,  are  dissected  up.  They  are  com- 
posed simply  of  the  skin  and  the  subcutaneous  tissues,  and 
consist  of  Uttle  moi*e  than  cuiTed  incisions  made  across 
opposite  surfaces  of  the  limb,  each  being  equal  to  one-half  of 
the  circumference  of  the  limb. 

The  skin  teyond  the  bases  of  the  little  flaps  is  then  re- 
tracted as  a  whole,  just  as  in  the  usual  circular  amputatioiL 
^Yhen  the  retraction  has  been  carried  to  a  sufficient  extent, 
the  muscles  are  divided  by  circidar  incisions  in  the  usual 
way.  This  method  is  illustrated  by  an  amputation  of 
thigh  (page  5151 

3.  The  Elliptical  Method.— This  operation  was  adopted 
Sharpe,  of  Guy  s  Hospital,  as  an  improvement  on  the  circular 
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method,  in  the  middle  nf  the  last  century.  French  surgeons 
attribute  the  operation  to  Souptirt,  of  Liege  (1847),  and  style 
it  hi  mdtkode  tje  SauparL  It  i^  sometimes  described  as  a 
variety  of  the  oval  method.  It  occupies  an  intermediate 
tion  between  the  circular  operation  and  the  amputation 
A  single  flap. 

The  incision  in  the  Rkin  is  elliptical  or  lozenge-shaped 
{h  viofh  loscingique).  The  position  and  inclination  of  the 
eUipse  vary  according  to  the  site  of  the  amputation,  and 
have  to  be  carelully  estimated  (see  Disarticidations  at  the 
Elbow-joint).  The  skin  and  sulH^utaneous  tissues  are  then 
retracted,  by  gliding,  as  in  one  amputation  at  the  wrist  (page 
848),  or  by  the  turning  up  of  a  cuff,  as  in  the  disarticulation 
tlie  elbow  by  a  posterior  elhpso  (page  368),  or  by  the 
tion  of  a  definite  flap,  as  in  Guyon*s  supra-malleolar 
amputation  (page  464). 

The  muscles  are  usuidJy  divided  as  in  the  circular  opera- 
tion. They  may  be,  however,  cut  in  [jart  by  transfixion,  as  in 
the  disarticulation  at  the  elbow -joint  Ijy  an  anterior  ellipse. 

The  elliptical  method  is  well  adapted  for  amputations 
through  certain  joints,  and  is  illustrated  in  the  following 
sections  by  the  operut inns  just  ul bided  to. 

4  The  Oval  or  Racket  Method — The  oval  operation,  or 

the  method  of  Scoutetten,  was  definitely  formulated  by  that 

surgeon  in  1827.     The  skin  incision  takes  the  form  of  an 

oval  with  one  end  pointed,  or  of  an  isosceles  triangle  rounded 

at  its  base.    The  edges  of  the  resulting  wound  are  united  in 

[il:i  long  axis.     The  soft  parts  teneath  the  skin  are  divided 

[down  to  the  bouo  by  cutting  from  without  inwards.     This 

[operation  is  illustrated  on  a  small  scale  by  some  amputations 

Ut  the  joints  of  the  fingers  and  toes,  and  on  a  larger  scale  by 

•Guthrie's  amputution  of  the  arm  just  below  the  tuberosities  of 

[the  hum(:*rus  (page  381). 

,A  modification  of  the  oval  method  is  accredited  to  Mai- 

le  (1837).     To  obtain  a  better  expnsure  of  a  joint  without 

»ss  of  substance,  and  to  afford  a   better  covering  for  the 

one  in  the  upper  part  of  the  woiuid,  Malgaigne  extended  a 

3»>ngituduial  cut  from  the  apex  of  the  oval,  producing  thus 

Hinciifimi  en  raqaette,  the  longitudmal  wound  forming  tho 

adle  of  the  **  racket.*'    This  incisinn  is  also  called  by  the 
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French  rtnewkm  en  croupure,  and  in  some  amputations  it 
certainly  more  closely  conforms  to  tlie  outline  of  a  "  crupper^' 
than  to  that  of  a  "  racket" 

In  this  catofiforj^  is  placed  also  the  T-shaped  incision — an 
inciiiiuu  iurmcd  of  a  circular  cut  joined  by  a  longitudinal  ona 
The  racket,  crupper,  and  '^  -shaped  incisions  are  best  illus- 
trated by  disailicnlations  at  the  metacarpo-phalangeal  and 
motatarso-phalangcal  lines  of  jointe  (Figs.  82  and  100). 

Amputation  by  the  racket  incision  is  also  illustrated  by 
certain  disarticuhitions  at  the  shoulder  and  at  the  hip 
joint-.s. 

6.  The  Flap  Method — ^The  methods  of  performing  am- 
putation by  in  tuns  uf  tiaps  are  nmncrous  and  varied,  and 
havo  l^en  sulijevted  from  time  to  time  to  so  many  modi- 
fioAtiona  and  re-mixlitications  that  a  systematic  classification 
of  flap  Tuethmls  is  scarcely  possible. 

▲*  Skin  Flaps  and  Mu9de  Maps. — Any  flap  or  flap  may 
bo  composed  of  the  integuments  only,  or  of  the  integuments 
wid  the  subjacent  mnscular  tissue.  Some  diflerence  of  opinion 
\\a»  existoil  as  to  the  merits  of  skin  flaps  and  muscle  flaps. 

In  oTtjry  flap  the  skin  must  be  cut  longer  than  the  muscle 
tiliu<x  A  flup  contiuning  too  much  muscular  tissue  is  un- 
IvMfi^ ;  11  i$  dtffioult  to  adjust,  and  the  muscle  is  certain  to 
prolnide.  In  oiidMTOUring  to  bring  the  edges  of  the  skin 
tiQg«lhor,  iinduo  stnia  is  apt  lo  be  placed  upon  the  suture. 
Much  of  Uio  musek  tisiiie.  hmxig  hi  removed  from  its  blood 
tiiimly,  imv  slough.  It  howeror,  the  part  heals  well,  the 
miiltillg  tUiiiip  m  finn  and  well-iounded,  and  the  end  of  the 
hoM  li  wtU  eomnd 

A  flap  e%Hn{H\sed  of  skin  only  is  very  apt  to  slough.  This 
WtAmsiJ  k  hasi  obsirrod  in  the  inUiginnents  about  joints, 
lAi^tt  fim  "mmmlw  Mpp^  ^  lii»  dan  is  derived  from  many 
<^hatin«b;  ^bmrhwo  an  Mti«isiTC  ^n-flap  is  very  liable  to 

Cmh  toit  laek  ef  UmA,  The  ddaa-flap  is  meHy  adjusted  and 
h  rviadily  inlo  |ilaeiL  ll  affotda^  on  the  other  hand,  but  a 
•Hghl  mTMimp  to  tW  botue,  and  a  sctanty  pitHaction  to  the 
MMil^  TW  alONi^  bwwifwr^  in  aonia  Ngiocis  is  accustomed 
t<i  widaffmtA  pmMmWi>  awl  aSMs  an  nedfeDt  covering  for 
\\\t  MmffK     Smok  T^i^ni^  aro  illiis(na»l  by  the  heel,  the 
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It  is  urged  that  the  skin  covering  a  stump  does  not  waste 
to  an  appreciable  extent,  but  that  the  muscular  tissue  con- 
tained therein  undergoes  complete  atrophy  in  the  course  of 
time,  so  that  the  stump  fashioned  out  of  muacle-Haps  is 
reduced  at  some  period  to  the  condition  of  a  stump  with  a 
covering  composed  of  integument  only. 

While  it  is  true  that  the  actoal  n^uscle  fibres  in  the  stump 
become  more  or  less  completely  atrophied,  there  remains 
behind  a  solid  pad  of  fibrous  tissue  in  which  the  sheaths  and 
fibrous  comiections  of  the  divided  muscles  form  the  most  im- 
portant elements,  and  in  which  the  bone  is  buried 

In  general  terms  theretV^re  it  may  be  said  that  the  best 
flaps  are  those  which  cootaio  miiscuhir  tissue,  ]>rovided  always 
that  the  skin  covering  the  stumps  be  longer  than  the  divided 
muscles  which  it  contains.  The  amount  of  nmscle  contained 
in  the  flap  must  depend  upon  the  situation  of  the  amputation, 
the  contractility  of  the  divided  muscles,  and  the  covering 
Tec|uired  for  the  bone.  If  it  be  considered  desirable  that  a  flap 
should  contain  a  main  artery,  this  cannot  be  eSected  unless  a 
muscular  flap  be  dissected  up. 

a  VaHetien  of  Fl^pn. — ^1,  Sin^sfle  Flap. — ^This  was  the 
original  i7i«/.A Of Z  of  Lowdham^  A  single  flap  involves  a  con- 
siderable sacrifice  of  tissues  upon  one  aspect  of  the  limb.  It  is 
well  Mlapted,  however,  for  certain  instances  of  amputation  for 
limited  injury  or  disease. 

As  an  example  of  amputation  by  single  flap  formed  of  skin 
only  may  be  cited  the  disarticulation  at  the  knee-joint 
by  along  anterior  flap  (page  41*7),  and  as  examples  of  single 
muscular  flaps  Farabeufs  amputation  of  the  leg  at  the  place  of 
election  (page  470).  the  disarticulation  at  the  wrist  by  a  single 
external  titip  (piige  852),  and  the  am{)Utntiou  at  the  shoulder- 
joint  by  a  deltoid  flap  (page  891)  may  be  quoted 

2,  Double  Flaps, — Uavattm  (178!))  uiado  a  eircuhir  incision 
d«>wn  to  the  bone,  and  then  adtled  a  longitudinal  cut  on 
either  side  of  the  litub,  so  as  to  form  two  square  flaps,  each 
oqual  to  half  the  thickness  of  the  limb.  These  so-called  flaps 
consisted  of  unwieldy  square  blocks  of  muscle,  and  the 
mmlting  stULip  was  uncoutk  " Ravatons  niethM''  although 
tlir  prot*itype  of  the  operation  by  doulile  flaps,  cut  from  with- 
out inwards,  soon  ceased  to  bo  practised* 
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Vermales  7)ietkod  laid  the  foundation  of  the  double-flap 
operation  of  modem  timea  Vermiile  cut  both  flaps — ^when- 
ever possible — ^by  transfixion,  and  was  thus  enabled  to  fashion 
them  naore  neatly  and  to  reduce  the  ainount  of  muscular 
tissue  loft  in  the  stump. 

Sedillot's  method  difiered  from  Verraale's  in  that  the 
operator,  instead  of  keeping  his  knife  close  to  the  bone  in 
transfixing,  passed  the  knife  through  the  muscles  nearer  to  the 
surface  of  the  limb.  Each  flap  so  fashioned  contained  but  a 
small  portion  of  muscular  tissue.  The  remaining  muscles, 
together  with  the  great  vessels,  were  then  divided  by  a  circular 
incision  and  the  amputation  completed  as  in  the  ordinary 
circular  operation. 

This  procedure  is  nearly  identical  with  the  modified 
circular  method. 

Langeihbeck's  method,  consists  in  cutting  double  flaps  from 
without  inwards,  thus  elaborating  Ravaton's  operation.  This 
plan  enables  the  surgeon  to  fashion  the  flaps  with  great 
precision,  and  it  is  the  method  of  flap-cutting  most  usually 
adopted  at  the  present  day. 

A  combination  of  the  two  last-named  methods  soon  became 
common  in  amputation  through  the  leg.  The  anterior  flap 
was  cut  from  without  inwards  and  the  posterior  by  trans- 
fixion. 

Some  sm-geons  (Dupu}n,ren,  Larrey)  made  the  skin 
incisions  by  cutting  from  without  inwards,  and  then  com- 
pleted the  flaps  by  transfixion.  (See,  as  an  example,  amputa- 
tion of  the  arm  by  antero-posterior  flaps.) 

Among  the  more  speciaUsed  methods  of  cutting  flaps  may 
be  named  Teal^s  method,  fully  described  in  the  account  of 
amputation  of  the  1^ ;  and  LiMers  method,  which  is  detailed 
in  the  description  of  amputation  through  the  condyles  of  the 
femur. 

Double  flaps  may  be  lateral  or  antero-posterior,  Tliey  may 
be  equal  in  size  or  unequal  In  order  to  meet  the  cylindrical 
form  of  the  limb,  the  flaps  will  be  better  fitting  if  made  of 
U  shape  than  if  cut  square.  Double  flaps  are  generally  so 
made  as  to  be  equal  in  width. 

Examples  of  every  form  of  double  flap  occur  in  the  descrip- 
tion of  individual  operations  which  follows. 


METMOBS    OF  AMFJITATING, 


297 


a  Moiies  of  Cutting  Flaps.^The  methods  of  fashioning 
flaps  have  been  already  in  general  terms  alluded  to.  Con- 
sidered more  in  detail,  and  from  the  point  of  view  of  the 
manipulation  of  the  knife,  three  methods  of  cutting  flaps  may 
be  specitied  :— 

1.  By  transfixion, 

2.  By  cutting  from  without  inwards  (par  entaiUe), 

3.  By  dissection  (jkit  ddsos^^ement). 

In  cutting  by  transfixion  a  long  knife,  equal  in  length 
to  one  diameter  and  a  half  of  the  limb,  is  employed.  The 
following  is  the  description  of  an  amputation  of  the  arm 
by  double  flaps  cut  by  transfixion  as  given  in  Heath's 
*•  Operative  Surgery  *' : — "  The  Umb  being  held  away  from  the 
trunk  by  an  assistant,  the  operator  grasps  the  biceps,  with 
the  brachial  vessels  and  nerves,  and  entering  the  point  of 
the  knife  upwards  close  below  his  thumb,  passes  it  in  front 
of  the  humerus,  depressing  the  point  as  it  appears  on  the 
opposite  side  close  to  the  operator's  fingers.  With  a  steady 
sawing  movement,  a  flap  from  two  to  three  inches  long  is  cut, 
with  the  skin  left  longer  than  the  muscles.  Drawing  up  the 
flap  with  his  fingers,  the  operator  passes  the  knife  behind  the 
bone,  and  cuts  a  sUghtly  larger  flap  behind,  bringing  out  the 
knife  abruptly  at  the  last  Both  flaps  being  gently  retracted, 
the  knife  is  swept  round  the  booe,  which  is  then  sawn  steadily 
through,  the  thumb  and  fingers  of  the  left  himd  protecting  the 
soft  tissues." 

By  another  m'ethod  the  skin  incisions  may  be  made  by 
cutting  from  without  inwards  and  the  exposed  muscles  be 
then  divided  by  transfixioru  Tliis  is  iJlustrated  by  the  ampu- 
tation of  the  arm  by  an tero- posterior  flaps  (page  376). 

2.  In  cutting  a  flap  from  without  inwards,  the  outline  of 
the  future  flap  is  at  first  marked  out  by  an  incision  which 
concerns  only  the  skin  and  the  subcutaneous  tissues.  When 
the  skin  has  retracted,  the  muscles  are  divided  down  to  the 
bono  by  cutting  from  without  inwards. 

For  this  purpose  a  small  but  strong  knife  is  employed 
(Fig  74),  and  the  edge  is  dkected  obliquely  towards  the  bone, 
BO  that  the  muscular  tissue  shall  be  cut  unevenly,  the  thinnest 
section  being  along  the  margin  of  the  flap^  the  thickest  at  its 
basa 
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An  illystration  of  this  method  is  afforded  by  the  dis- 
articulation at  the  shoulder-joint  by  an  external  or  deltoid 
flap  (page  301). 

As  the  skin  is  allowed  to  retract  before  any  muscular  tissue 
is  cut,  the  intei^ninieot  of  the  stump  must  of  necessity  be  longer 
than  the  contained  muscle. 

3.  In  separating  a  flap  by  dissection,  the  flap  is  at  first 
marked  out  by  a  skin  incision,  and  when  the  integuments  have 
sufliciently  and  evenly  retracted  the  muscular  part  of  the  flap 
is  cut  with  great  care.  The  knife  is  passed  obliquely  through 
the  muscle  to  the  bone,  and  the  soft  parts  forming  the  apex  of 
the  flap  having  been  completely  divided,  the  rest  of  the  deeper 
tissues  of  the  flap  are  very  carefully  dissected  up  or  peeled  off 
fix>m  the  bone. 

This  method  is  well  illustrated  by  the  ampuUition  of  the 
leg  at  the  place  of  election  by  a  single  external  flap. 

Here  the  flap,  from  its  base  to  its  apex,  contains  the 
anterior  tibial  arterJ^^  and  the  mass  of  mtiseular  tissue  forming 
the  flail  is  peeled  from  the  tibia,  fibula,  and  interosseous 
membraua 


CHAPTER   VI 

The  selection  of  Methods  for  Ampittatino. 

In  selecting  a  specific  metliod  for  performing  an  amputa- 
tion respect  must  be  had  for  the  adage  that  "  the  coat  must 
be  cut  according  to  the  clotk"  Each  case  must  be  taken  upon 
its  merits,  and  regard  be  observed  for  the  structural  condition 
of  the  limb. 

A  method  well  adapted  for  a  stout  or  muscular  subject  in 
the  prime  of  life  may  not  be  suited  for  an  identical  operation 
when  performed  upon  a  much-^vasted,  aged,  or  cachectic  in- 
dividual  In  performing  a  circular  amputation,  retraction  of 
the  skin  may  be  rendered  difficult  by  reason  of  existing  cedema 
or  induration ;  or  the  integuments  may  have  been  rendered 
rigid  and  adherent  by  a  long-abiding  inflammation. 

The  muscles  also  may  not  contract  when  divided;  they 
may  be  foimd  atrophied,  or  converted  into  fatty  or  iibrous 
tissue,  or  be  matted  together  by  inflammation,  or  be  paralysed 
from  disease  or  disuse. 

Flaps  likewise  may  have  to  be  modified  to  avoid  diseased 
districtSi  ulcers,  sinuses,  and  the  like.  The  skin  and  muscles 
may  not  contract  on  divisii>ru  The  muscular  tissue  may 
be  so  atrophied  that  enough  scarcely  remains  to  form  the 
substance  of  a  substantial  flap. 

the  main  artery  of  the  hmb,  or  the  vessel  which  is  to 
form  the  principal  artery  of  the  flap,  may  be  found  to  be 
occluded  and  the  circulation  to  be  diverted  into  many  collateral 
channels  In  such  case  tlie  main  vessels  may  scarcely  require 
a  Ugature,  while  haemorrhage  will  occur  from  a  number  of 
divided  arteries  anatomically  insignificant. 

It  is  recommended  in  some  amputations — notably  the  am- 
putation of  the  leg  by  a  large  posterior  flap— that  the  main 
nerve  (in  the  case  cited,  the  posterior  tibial)  should  be 
removed  by  dissection.     On   performiui^  the    operation   the 
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nerve  may  be  found  to  be  buried  among  a  mass  of  inflam- 
matory material,  and  its  excision  to  be  so  ditBeult  as  to  render 
the  necessary  prolangation  of  tlie  operation  unjustitiabia 

In  the  comraents  upon  the  various  methods  of  amputating 
described,  the  comparative  value  of  eaeh  procedure  is  dis- 
cussed. 

It  is  diflScult  to  claim  an  unreserved  superiority  for  any 
one  method-  WliiJe  in  one  situation  the  circular  amputation 
is  undoubtedly  the  best,  in  another  it  is  with  equal  certainty 
the  least  efiieient  method  of  dealing  with  the  part.  The 
same  may  be  said  of  any  one  method  of  performing  amputa- 
tion by  the  cutting  of  flaps. 

The  mam  points  to  be  considered  in  the  selection  of  a 
method  are  the  following  ; — 

1.  The  least  sacrifice  of  the  healthy  tissues  of  the  limk 

2.  The  providing  of  a  good  and  permanent  covering  lor  the 
bone. 

3.  The  obtaining  of  as  small  a  wound  area  as  is  con- 
sistent with  the  proper  performance  of  the  amputation. 

4  The  securing  of  a  good  blood  supply  for  the  flaps  or 
tissues  which  will  form  the  stump. 

5.  The  production  of  a  well-adjusted  cicairix,  and  one 
so  placed  as  to  assist  the  healing  process,  secure  elhoient 
drainage,  and  be  removed  from  pressure  when  die  stump  has 
healed. 

6.  The  ease  with  which  tli9  bone  can  be  exposed  at  the 
saw-line,  and  the  general  simplicity  of  the  method, 

7,  Tlie  cutting  of  the  main  vessels  transversely, 

8,  The  rapidity  with  which  the  amputation  can  be  per- 
formed. 

The  last  point,  which  was  at  one  time  almost  the  most 
importjmt,  is  now  one  of  the  least  to  be  considered.  Before 
the  days  of  anaisthetics,  speed  was  the  primary  good  quality 
in  any  amputation  method,  and  it  was  custom arj^  to  estimate 
the  value  of  a  procedure,  first  of  all,  by  the  number  of  seconds 
or  minutes  involved  in  the  removal  of  the  liml). 

Chloroform  and  ether  have  entirely  changed  this  ground 
for  criticism— wider  issues  are  now  conccnied ;  the  minimum 
sacrifice  of  parts,  and  the  well-being  and  utility  of  the  stump, 
nro  now  primary  considerations,  and  amputations  are  effected 
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with  some  of  the  care  and  precision  which  characterise  the 
pljistic  operations  of  surgery. 

The  elliptical  anri  oval  methods  require  no  further  con- 
sideration. They  are  founded  upon  the  circular  ojieration,  arc 
of  limited  applicatic>n,  and  are  admirably  adapted  to  the  parts 
at  which  they  are  practised. 

In  comjyaring  the  circular  and  flap  metkoth  one  con- 
spicuous consideration  is  the  resulting  wound  area. 

The  investit^ations  of  Farabeuf  show  that  in  a  limb  with  a 
diameter  of  10  cm.  the  wound  area  (la  smrface  migna'nte)  of 
the  stump  will  be  110  square  cm,  after  both  the  ordinary 
circular  amputation  and  the  amputation  by  two  equal  rounded 
flaps,  and  will  be  125  square  cm.  after  an  amputation  bj^  a 
single  rounded  flap. 

The  circular  operation  provides,  then,  a  small  wound  sur- 
face. It  involves  the  least  sacrifice  of  the  healthy  limb ;  it  is 
easily  performed ;  the  blood-vessels  and  muscles  are  cut 
cleanly  and  transversely,  and  the  soft  parts  covering  the  bone 
are  well  supplied  with  blood 

On  the  other  hand,  the  operation  cannot  be  well  performed 
without  an  assistant;  the  exposure  of  the  bone  at  the  saw- 
line  is  not  always  effected  with  ease  and  without  undue 
disturbance  of  the  soft  parts,  and  the  edges  of  the  woimd  do 
not  fall  easily  together  Moreover,  in  muscular  limbs  the 
after-retraction  of  the  divided  muscles  is  verj^  apt  to  lead  to 
a  conical  stump.  Indeed,  one  of  the  most  common  examples 
of  such  a  stump  is  provided  by  carelessly  performed  circular 
aputations  of  the  thigh  in  muscular  subjects. 
In  wasted  individuals,  and  under  conditions  where  mus- 
cular retraction  is  inconsiderable,  this  objection  does  not 
hold 

The  circular  method  ia  not  adapted  for  cases  of  injury  or 
disease  when  the  parts  near  the  site  of  the  amputation  are 
unequally  involved 

The  flap  Tnethod,  as  represented  by  flaps  cut  either  from 
without  inwards  or  by  dissection  {see  page  297),  is  capable  of 
adapting  itself  to  many  conditions  and  to  any  part 

It  is  particularly  valuable  in  instances  of  unequal  de- 
stniction  of  the  parts  of  a  limb. 

The  area  of  the  wound  surface  may  be  as  already  pointed 
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out,  larger,  and,  other  things  being  equiJ,  it  may  be  allowed 
that  the  flap  ojDeration  involves  a  greater  saorifice  of  tissue  than 
does  the  ciiTukr,  The  blood-vessels  may  be  cut  obliquely, 
and  may  even  be  slit  up.  The  nuiscles  are  divided  obliquely. 
In  long  flaps  there  is  a  danger  of  their  tissues  perishing  from 
an  insufficient  blood  supply.  The  operation  is  in  some 
forms  difficult,  but  can  usually  be  performed  with  less 
skilled  assistance. 

On  the  other  hand,  the  bone  at  the  saw-line  can  be 
reiidily  exposed  ;  the  flaps  fall  easily  togeihor ;  the  site  of  the 
fixture  scar  can  be  moditiod  as  required  ;  the  coverings  of  the 
stmnp  can  be  fashioned  so  as  to  meet  the  varying  conditions 
of  the  limb,  and  the  developmeut  of  a  conical  stump  can  be 
more  surely  avoidc<l  after  a  flap  amput-ation  than  after  the 
circular  operation. 

As  to  the  cutting  of  the  flaps  themselves,  the  methods  by 
cutting  from  without  in  and  by  dissection  are,  beyond  doubt, 
the  best  Flaps  so  fashioned  can  be  formed  with  great  pre- 
cisioa  The  proportion  of  contained  tissue  can  be  determined 
with  accuracy,  and  the  exact  relations  between  the  amount  of 
skm  and  of  muscle  covering  the  bone  can  be  regulated  with 
ease,  ilain  vessels  ne«?d  never  be  slit  up,  and,  indeed,  imder 
many  conditions  these  structures  may  be  exposed  and  secured 
before  division.  By  these  methods  also  the  smallest  possible 
section  of  muscles  can  be  accomplished 

Sooio  part  of  a  flap  may  be  conveniently  cut  by  transfixion, 
as  in  Hey  s  amputation  through  the  middle  of  the  leg,  and 
the  disarticulation  at  the  elbow-joint  by  tlio  elli|)tieal  method. 
The  parr  so  divide<l  must  belong  to  the  muscular  portion  of 
the  flap. 

The  cutting  of  a  large  flap  by  transfixion  alone,  in  such  a 
way  that  the  knife  divider  both  mus^iles  and  integument  at 
one  sweep,  is  to  l>e  strongly  condemned. 

The  uK^thod  has  «ine  recommendation  only— it  is  rapid. 

If  the  rapidity  with  which  a  limb  can  l>e  removetl  should 
prove  in  any  ease  to  be  a  matter  of  the  first  importance, 
then  the  amputation  by  flaps  cut  by  transfixion  may  be 
entertained  Such  oiM^rations  are  dcscribt'tl  in  connection 
with  amputations  of  the  tliigh,  and  disarticulations  at  thi> 
hip-joint. 


issue,  in©  inuscies  tnemseives  are  cul  ODuqueiy. 
vessels  may  be  transfixed,  or  may  be  cut  unduly 
nay  be  sliced  up.  Much  tissue  at  the  bases  of 
38capes  division,  and  requires  to  be  cut  before  the 
be  cleared  for  sawing. 

3thod  belongs  to  the  past,  to  a  period  of  "  brilliant " 
hen  the  shrieking  and  terror-stricken  patient  was 
'he  amputation-chair  by  many  lusty  assistants, 
perator's  pupil  stood  by  with  a  fob-watch  in  his 


CHAPTER   VII 

General  Points  in  the  Peeformange  of  Amputations. 

A,  The  Handling  of  the  Knife, ^It  is  needless  to  point 
out  that  an  ampiitating-knife  is  a  powerful  instrument,  with 
the  edge  of  a  razor,  and  that  it  must  be  wielded  with  in- 
finite  care  and  precision.  It  is  a  dangerous  instrument  in 
the  hands  of  the  surgeon  who  believes  that  limbs  should 
be  "  slashed  off/*  and  that  an  operator's  abihty  is  to  be 
estimated  by  the  number  of  seconds  involved  in  the  procedure. 
Flaps  should  be  planned  with  the  minutest  care,  and  it  is 
better  that  the  lines  of  the  intended  incisions  should  be 
marked  upon  the  limb  in  crayon  before  the  operation  than 
that  the  surgeon  should  trust  to  his  eye  and  the  hope  that 
"  the  flaps  will  eome  together."  Each  incision  should  be  made 
deliberately,  and  should  be  tinaL 

The  "  trimming  "  of  flaps  is  usually  an  evidence  of  incom- 
petence. 

The  greatest  possible  care  should  be  taken  of  the  principal 
arteries,  lest  the  stump  be  left  anuemic. 

In  the  hasty  and  careless  cutting  of  flaps,  especially  by 
transfixion,  it  is  very  easy  for  the  main  artery  of  the  part 
to  be  slit  up  or  divided  at  too  high  a  level 

Nerves  and  tendons  should  be  cut  short,  arteries  Ions. 

In  dividing  tendons  a  sharp,  vigorous  cut  is  needed,  and 
the  tendon  should  bo  put  upon  the  stretch  at  the  time  the 
knife  is  appUed. 

If  after  the  limb  be  removed  any  tendons  are  left  "  long," 
ie*,  hanging  from  the  surface  of  the  stump  (as  may  occur  after 
Syme  s  amputation),  they  should  be  seized  with  buU-dog  artery- 
forceps,  put  on  the  stretch,  and  divided  by  strong  scissors. 
Loose  tendons  are  not  readily  severed  by  a  knife. 

Bw  The  HandUng  of  the  Saw.— Care  shoidd  be  taken,  m 
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the  first  place,  that  the  bone  is  not  bared  too  higli  above  the 
site  of  the  futnre  snw-Iine. 

If  a  jteriosteal  flap  is  to  be  made,  this  membrane  itself 
should  not  be  actually  exposed  A  flap  krge  enough  to  cover 
the  divided  end  of  a  bone,  and  coraposed  solely  of  periosteum, 
is  probably  useless  and  destined  to  slough. 

The  flap  should  contain  not  only  the  periosteum,  but  the. 
deepest  muscular  layers  about  the  bona  These  two  tissues 
should  be  separated  from  the  bone  together.  It  is  through 
the  muscular  tissues  that  the  blood-vessels  reach  the  peri- 
osteum, 

A  circular  incision  having  been  made  down  to  the  bone,  at 
a  proper  distance  below  the  intended  saw-line,  two  vertical 
incisions — one  on  either  side  of  the  bone — are  then  made  from 
the  site  of  the  saw-line,  to  join  the  circular  cut  Two  equal 
flaps  of  niusculo-periosteal  tissue  are  then  dissected  up  with  a 
periosteal  elevator,  are  carefully  protected  while  the  bone  is 
being  sawn,  and  are  allowed  to  fitll  over  the  divided  end  of 
the  bone  when  the  flaps  are  adjusted  If  thought  desirable, 
one  or  two  points  of  suture  may  be  introduced  to  secure  the 
little  flaps  in  place.  In  young  subjects  the  periosteum 
separates  readily,  and  the  same  may  be  said  in  some  instances 
of  operation  for  disease.  In  these  cases  the  vertical  incisions 
may  be  dispensed  with,  as  they  may  also  be  when  the  ampu- 
tation concerns  small  bones.  In  dealing  with  the  tibia  and 
femur,  however,  forcible  attempts  to  separate  a  periosteal 
sheath  without  the  aid  afforded  by  lateral  incisions  not 
improbably  inflict  a  permanent  damage  upon  the  little  Hap, 
In  healthy  adults  the  membrane  is  often  diflicult  to  detach. 

The  value  of  the  periosteal  flap  luis  not  yet  been  clearly 
demonstrated  in  all  cases,  and  it  may  be  a  qnestion  whether  it 
is  always  worth  the  time  involved  in  its  production.  Its  most 
elaborate  and  apparently  most  beneficial  application  has  been 
associated  with  amputations  at  the  hip-jomt. 

In  uaing  tfie  jsair,  the  first  care  is  to  make  a  groove  on  the 
l>one  in  which  the  saw  shall  nm  smoothly,  w^ithout  risk  of 
slipping  and  damaging  the  soft  parts  around. 

It  is  well  to  fix  the  thumb-nail  of  the  left  hand  into  the 
bone  just  above  the  saw-line,  while  the  blade  of  the  saw  is 
restfd  and  steadied  against  the  knuckle  of  the  thumb. 
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The  mw  should  he  held  quite  ligfhtly  at  first,  and  should  I 
drawn  from  lieel  to  point  in  luakin^^  the  groova 

The  hone  can  then  be  divided  by  long,  firm,  slow  cats. 

The  whole  length  of  the  saw-blade  should  be  usei 
hand  shoidd  be  light. 

Rapid  sawing  is  bad,  as  is  also  the  use  of  larj^  and  ( 
toothed  saws.  A  not  inconsiderable  amount  of  heatiii 
veloped  during  the  sawing  proeess,  and  it  is  possible  thit(] 
supertieial  necrosis  of  the  entu'e  sawn  end  of  the  bone,  s 
times  met  %vith  after  amputation,  may  be  due  to  the  rougbi 
violent  use  of  the  saw. 

As  the  dimion  of  the  bone  approaches  completion  I 
strokes  made  with  the  saw  should  be  short  and  again  i 
light. 

When  two  bones  require  di\dsion,  a  good  groove  should  I 
be  made  in  the  larger  one,  and  when  the  saw  has  obti 
sure  hold  its  edge  can  be  dropped  upon  the  smaller  horn 

The  division  of  the  smaller  or  more  movable  bone  i 
completed  first. 

During  the  sawing  process,  MacCormac  advises  thaias 
of  carbolised  water  should  be  allowed  to  pour  over  iIr*  to 

Special   methods   for  dividing   the    tibia   and  tiluiU 
described  in  the  account  of  Farabeuf  s  amputation  of  tk  I 
at  the  "  place  of  election." 

Every  care  should  be  taken  that  the  soft  parts  are " 
protected  during  the  process  of  sawing. 

The  assistant  who  iiolds  the  limb  should  hold  it  horixocifcl 
and  at  right  angles  to  the  saw-blade.  If  the  liinb  beheJil 
high  or  too  low,  or  be  not  properly  supported  close  below  | 
site  of  the  amputation,  the  saw  is  apt  to  be  locked,  ot  j 
bone  to  break  before  its  division  is  completed. 

The  assistant  should  draw  the  limb  away  from  that 
while  at  the  same  time  he  supports  it  efficiently. 

Any  splinters  of  bone  should  be  removed  with  bone-few 

The  division  of  small  bones,  such  as  those  of  the  i 
or  metacarpus,  by  bone-forceps  is  to  be  condemned 
such  division  the  bone  is  crushed  and  splintered,  and 
lessly  damaged.  This  is  especially  the  case  with  thcl 
well-developed  adults  and  of  agetl  persons. 

The  division  of  these  slender,  long  bones  is  best  efliw 
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ineABS  of  a  very  fine  saw,  and  for  the  purpose  the  smallest 
form  of  bow-saw  answers  admirably. 

The  not  infrequent  separation  of  spicules  of  necrosed  bone 
after  amputations  of  tho  fingers  and  toes  is  probably  often  duo 
to  the  splintering  and  crushing  of  the  bones  produced  by  the 
bone-forceps.  The  forceps  etiect  the  division  of  the  shaft 
6j>eedily,  but  at  a  great  sacrifice,  and  their  use  is  opposed  to 
one  of  the  first  prinriplf's  of  surgery. 

c.  The  Arrest  of  Bleeding. — In  arresting  bleeding  after 
amputations  there  is  httle  to  be  noted  in  addition  to  what  has 
been  written  in  a  previous  chapter  (page  57). 

After  the  bone  has  been  sawn,  the  stump  should  be  sup- 
ported by  an  assisUmt,  who  can,  at  the  same  time,  hold  up  an}' 
flap  and  generally  do  his  best  to  expose  the  whole  surface  of 
the  wound. 

The  uiiiin  vessels  may  have  been  secured  before  or  during 
the  fashioning  of  the  flaps.  In  the  majority  of  cases,  how* 
ever,  this  is  not  dona  The  surgeon  and  his  assistants,  the 
moment  the  wound  surftice  is  well  exposed  after  the  amputa- 
tion, should  seize  all  the  visible  divided  arteries  with  pressure- 
forceps.  The  operator  should  secure  the  principal  vessels, 
while  one  or  more  assistants  griisp  any  minor  trunks  which 
may  he  noticed. 

During  this  preliminary  securing  of  the  severetl  arteries, 
the  pressure  upon  the  main  vessel  should  still  be  maintaint'd 
by  the  assistant  who  is  responsible  for  the  control  of  htcmor- 
rhage  during  the  amputation. 

While  the  ligatures  are  being  applied  the  stump  should 
be  supported  in  an  elevated  position.  In  the  case  of  the 
upper  limb  an  assistant  can  readily  eflect  thia  After  an 
amputation  of  the  lower  limb  the  stump  should  be  supported 
jp4>n  a   hlock  similar   to   those  used  in   dissecting-rrmms  to 

icive   the  head  of  the  subject.     The  block  is   padded  and 

'erod   neatly  with  macintosh,  and,  when   in   use,  a   Unwl 

ed  in  some  antiseptic  solution  may  bo  t^hiced  over  it,     By 

this  means  the  whole  area  of  the  wound  is  well  exposed  to 

lew,  the  stump  is  kept  perfectly  steady,  and  is  maintained  at  a 

on  w  n  ie n  t  el e  v at  ion . 

Pressure  upon  the  main  artery^  being  relaxed,  any  smaller 
"bleeding  points  are  secured  with  elamp-forcepa 
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The  cut  vesflds  are  finally  closed  in  the  maiuier 
described,  some  by  pressure  merely,  sorae  by  torsion,  t)iei 
mainder  by  ligature  (page  58), 

It  is  well  that  a  ligature  should  be  placed  upon  the  i 
vein,  or  upon  any  other  vein  from  which  blood  continue^l 
ooze. 

Persistent  bleeding  from  the  sawn  surface  of  the  hom^ 
usually  be  checked  by  gentle  pressure  mamtained  for  i 
time  with  a  piece  of  sponge.     If  it  still  continue,  a  piece  I 
ice  may  be  held  against  the  oozing  surface. 

Bleeding  from  a  distinct  artery  in  the  bone  seldom  < 
for  further  means  than  these.     Should  it,  however,  lie  i 
tamed,  an  attempt  should  be  made  to  separate  the  aifttsj 
the  vessel  from  the  wall  of  the  bony  canal  by  means  of  a  f 
needle,  and  then  to  force  them,  when  separated,  into  thecinil  I 
so  as  to  form  a  kind  of  natural  plug. 

Failing  this,  the  orifice  may  be  blocked  by  a  piece  of  c 
or  by  a  small  pellet  of  wax.     I  have  never  met  mih  »  < 
which  called  for  the  use  of  "  the  sharpened  end  of  a 
match  *'  as  a  plug. 

This  phig,  w^hich  so  many  authors  allude  U},  is  pr( 
intended  to  be  no  more  than  a  picturesque  example  of  fei 
of  resource, 

D,  The  Closure  of  the  Wound— The  cleansing  of  the  i 
surface  and  the  ajiplication  of  the  sutures  are  conducted  inl 
maimer  already  described  (page  5y> 

There  should  be  no  tension  upon  the  wound,  no  dn 
of  the  flaps  together,  no  attempt  to  cover  the  bone  by 
upon  the  soft  parts.     The  edges  should  fall  together. 

To  unite  the  wound  a  long,  straight  needle  is  emp 
and  the  best  suture  material  is  silkworm  gut 

If  the  sutures  are  applied  at  a  proper  distance  apart, 
firm  and  even  pressure  is  employed,  so  as  to  approxiinAtdl 
wound  surfaces  and  obliterate  any  cavities  or  jx>ckct5l 
the  Haps,  no  drainage-tubes  may  be  required.  If  a  sinosl 
been  exposed  during  the  amputation,  and  hj\s  been 
out,  a  tube  may  be  allowed  to  occupy  its  cavity  for  •  < 
so  if  thought  necessary.  If  the  knife  has  passed 
cBdematous  tissues,  much  oozing  must  of  necessity  oecnri 
the  operation,  and  to  allow  this  to  have  free  exit  a  tnlj^l 


TMBATMENT    OF    THE    AMFUTATION    WOUND. 

he  employed  for  24  or  48  hours.  The  escape  of  the  fluid, 
however,  can  usually  be  as  well  provided  for  by  leavmg  suit- 
able inteirals  between  the  sutures  at  the  most  dependent  part 
of  the  wound. 

The  genera!  question  of  the  use  of  drainage-tubes  has 
already  been  considered  (page  64). 

The  stump  must  be  properly  supported  after  the  operation, 
and  care  taken  that  all  traction  is,  as  far  as  possible,  taken  off 
the  flaps.      In  a  large  proportion  of  the  eases  of  amputa- 
tion the  support 
of    a    splint   is 
required.      The 
spUnt  serves  to 
supporttheflaps, 
to  maintain  the 
limb  at  rest,  and 
to  favour  the  ap- 
phcationof  such 
pressure  as  is  re* 
quired  (Fig,  76). 

More  specific  details  as  to  the  after-treatment  of  amputar- 
tion  wounds  are  given  in  the  chapters  which  follow. 


Fig.  7^,— aupPoSTiNu  bpi  int  aim  i  - .  1 1   i  ■ 
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CHAPTER    VIIL 

The  Future  of  the  Stcmr 

The  success  of  an  ainput^ition  depenrls  iipnn  a  great  many 
factors.  The  moi-e  general  of  them  have  l»een  already  con- 
sidered in  dealing  with  the  circnnistances  which  inflnence  the 
future  of  all  operations  (page  1), 

The  local  conditions  are  also  ver}^  numerous, 
1,  The  State  of  the  Limb.— In  cases  of  injury,  for  example, 
the  amputation  may  not  be  perfonncd  high  enough  up,  the 
flaps  may  have  been  fashioned  from  damaged  tissues,  and  the 
structures  of  the  stump  will  perish  in  due  course  from  alough- 
ing  or  suppuration. 

In  removing  a  Hnib  for  any  spreading  disease,  it  is  possible 
that  the  Urnits  of  the  affected  area  have  not  been  clearly 
recoginsed,  and  that  the  stump  becomes  in  turn  the  seat  of 
the  malady  for  which  the  amputation  was  performed. 

In  operations  for  gangi^one  this  is  especially  to  he  noted 
In  senile  gaogrene,  or  in  gimgrene  due  to  the  phigging  of  a 
main  artery,  the  involved  segment  of  the  limb  may  be  removed. 
As  the  knife  passes  through  the  apparently  healthy  tissues  it 
becomes  evident  that  they  also  are  on  the  verge  of  death. 
Little  blood  issues  from  the  divided  vessels.  The  vascular 
supply  of  the  part  ha.s  b€^en  sufficient  to  support  a  precarious 
existence,  but  it  is  insufficient  to  meet  the  demands  made  by 
that  degree  of  inflammation  which  is  necessary  to  effect  heal- 
ing. Under  this  stram  the  local  powers  of  the  part  break 
do\^ii  and  the  flaps  themselves  puss  in  torn  int43  the  gangrenous 
condition. 

In  amputations  performed  for  sloughii^g  conditions  due  to 
nerve  lesiims,  the  same  sequel  of  events  may  be  noted.  The 
condition  that  led  to  the  sloughing  process  is  not  removed  by 
the  surgeon's  knite.  Its  inMuenco  affects  the  segment  of  tho 
hmb  through  which  the  blade  has  passed^ 
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Tissues  that  could  have  lired  if  left  undisturbed,  cannot 
splay  the  vital  energy  fleiiuinded  in  a  healthy  Map,  The 
flaps,  or  portions  of  them,  slout^^h,  or  fail  to  heal,  and  the 
disease  is  said  to  have  reappeared  or  recurred  in  the  stniup. 

It  should  be  renieiubered  that,  to  secure  the  healing  of 
an  amputation  wound,  a  robust  recuperative  power  is  required 
in  the  tissues  concerned.  This  power  is  easily  enfeebled. 
Thus  a  rea<iy  healing  of  the  wound  cannot  be  exi>ecteil  when 
the  flaps  are  ctifc  firom  tissues  which  have  been  repeatedly 
inflametl,  or  which  are  actually  the  seat  of  inHanQuiation,  or 
which  have  reiuamed  long  aMleuiatous. 

Amputations  for  chronic  joint-dLsease  illustrate  this  well 
enough,  especially  if  the  flaps  are  cut  from  tissues  within  the 
actual  area  of  the  disease. 

The  tissues  may,  however,  have  beconie  enfeebled  from 
other  causes  than  those  attending  influuuuation.  They  may 
have  wasted  from  long  disuse.  The  muscles  may  be  atrophied 
and  fatty,  the  nen'es  converted  in  great  part  mto  connective 
tissue,  and  tlie  art^^rial  channels  considerably  reduced  in  size 
and  cupa4:rity. 

Although  the  subject  in  such  case  may  be  yoimg,  the 
tissues  in  the  affected  hmb  are  in  a  condition  of  senile  decay, 

ITio  long  wearing  of  .splints,  the  long  use  of  tight  bandages, 
the  long  maintaining  of  the  limb  in  an  elevated  position,  are 
all  conditions  which  serve  to  place  the  parts  in  on  unfavour- 
able state  for  a  successful  amputation. 

2.  The  Site  of  the  Amputation. — It  will  be  obvious  that 
much  de]»ends  upon  the  exact  spot  selected  for  an  amputation 
and  the  state  of  the  tissues  from  which  the  coverings  of  the 
stump  are  made. 

There  are  few  more  difficult  problems  in  prai'tical  surgery 
than  the  selection  of  the  lK}st  site  for  an  amputation,  and  few 
Upon  which  less  precise  inlvice  can  be  given. 

If  the  operator  make  the  seeurmg  of  primary  healing  the 
main  factor  in  deciding  upon  the  am])Utjition  site,  then  he  will 
over  imd  over  again  sacritiee  more  of  the  [patient's  limb  than 
Was  necessary  or  [jcrhaps  protitable. 

If,  on  the  other  hand,  he  regard  the  minimum  amount  of 
tissue  to  be  sacritiecd  by  cut  ring  as  tlie  first  element  in 
<onuinghis  decision,  then  he  will  meet  with  mimy  casus  where 
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the  tiapa  slough  and  where  the  ukiiDatt3  destruction  oft 
liinh  is  greater  than  would  hare  occurred  had  the  aiDpuU 
been  performed  higher  up  in  the  first  instanca 

Few  positions  in  surgery  are  more  misatisfactory  than  t 
involved  by  a  secaud  amputation  rendered  necessary  by  J 
sloughing  of  the  stump  of  the  first 

When  the  second  stump  has  healed,  the  operator  mti 
feel   that   the  patient  might  have  been   saved  the 
operation  and   the   tetlious,   painfid,   and   dangerous  pew 
whieh  preceded  the  final  amputation. 

There  is  constantly  the  difficulty  of  deciding  betwe^'in  1 
sacrifice  of  a  few  more  inches  of  a  Umb  to  ensure  reiidy  1 
and  the  saving  of  those  inches  at  the  risk  of  retarded  h« 
possible  sloughing  of  the  stump,  and  the  subsequent  i 
of  the  limb  at  a  spot  above  the  higher  of  the  two  ] 
originally  compared     In  not  a  fow  instancas  it  may  be  i 
sidered  wiser  that  the  risks  of  slow  healing,  mth  supp 
and  a  tedious  granulation  process,  should   be  encou 
rather  than  that  a  greater  segment  of  the  limb 
sarritieed.     In  riiiiny  examples  of  amputation  for  injuiyj 
healthy  men  this  is  the  case.     Every  inch  of  the  limb  il 
value ;  the  healing  process  nmy  be  slow,  may  involve  i 
suppuratiim  tmd  a  slow  process  of  closure  by  granulfttici,! 
the  patient  is  robust  and  weU  able  to  withstand  the  i 
deu landed,  and  in  the  end  it  proves  that  a  portion  of  the! 
has  l>een  saved  at  not  too  great  a  sacrifice. 

In  other  examples — notably  in  operations  for  longest* 
disease — ready  heahng  of  the  stump  is  a  matter  of  pri 
im|iortance.  The  saving  of  a  few  inches  of  the  liuib  i 
matter  of  subordinate  value.  The  patient  is  not  in  a  conditiB 
meet  a  vigorous  suppurative  process,  and  it  may  be  evidettll 
his  life  will  he  sacrificed  before  the  healing  process  isc 

The  c|uostion  is  complicated  by  many  side-issues. 

In  the  case  of  amputation  for  injury,  for  example, 
almost  imy  danger  in  the  future  is  anticipated  to  avoid! 
present  sacrifice  of  a  larger  segment  of  tho  limb,  the 
recovers  after  a  tedious  suppurative  process  with  a  sttn 
shrunken  and  so  ill-covered  that  it  is  worse  than  usdesll 
he  has  to  be  content  to  remain  a  cripple  or  entertain  a  t 
amputation.    In  the  case  of  amputation  for  disease  alax  i 
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to  be  remembered  tbat  the  higher  the  anipntation  the  greater 
is  the  amount  of  shock  and  of  immediate  risk  to  Hfe,  and  the 
carrying  out  of  a  high  amputation  to  ensure  speedy  healing  in 
a  debihtated  subject  may  involve  an  amount  of  shock  which 
proves  fatal 

As  already  said,  the  question  is  one  of  great  difficulty,  and 
can  hardly  be  discussed  apart  from  the  actual  case,  ever}^ 
detail  of  which  nmst  in  every  instance  be  most  carefully  and 
patiently  weighed. 

3,  ^e  Manner  of  the  Operation. — Much  of  the  success  of 
the  amputation  must  obviously  depend  upon  the  manner  in 
which  it  is  done.  Many  evils  may  fall  under  this  head.  The 
flaps  have  been  indiftcrt^ntly  cut.  They  slough,  or  form  so  poor 
a  covering  to  the  bone  that  the  edges  of  the  wound  have  to  be 
forcibly  adjusted  by  the  sutures.  The  muscles  have  been 
ja*^rged,  and  large  portions  of  muscular  tissue  nearly  separated 
firom  the  flap  surface,  and  necesb-arily  cut  off  from  any 
sufficient  blood  supply,  have  been  left  to  perish.  The  flaps 
have  been  roughly  handled,  have  been  dragged  upon,  and 
have  been  injured  in  uncouth  etlbrts  to  expose  the  bona 
Arteries  have  been  sUt  up,  or  the  main  vessel  of  the  flap  has 
been  wounded  near  the  base  of  the  flap. 

Tendons  are  hanging  loose  in  the  depths  of  the  wound, 
and  are  so  far  cut  off  from  their  normal  vascular  supply  that 
they  must  perish  by  sloughing,  Masses  of  tissue  have  been 
recklessly  clamped  in  grasping  bleeding  vessels  with  the 
pressure  forceps.  The  wound  surface  has  been  violently 
sponged,  or  the  sutures  have  been  applied  before  all  hsemor- 
rhage  has  been  checked. 

The  soft  parts  about  the  bone  have  been  lacerated  by  the 
saw,  the  [x^riosteum  has  been  extensively  destroyed,  and  saw- 
dust from  the  bone  has  been  groimd  into  the  mangled 
muscular  tissue.  The  bone  may  have  been  splintered  by 
forceps,  and  fragments  of  the  shaft  left  in  the  woimd.  The 
assistant  who  has  hold  the  gangrenous  Hmb  during  the 
amputation  has — i^ithout  w^ashing  his  hands — hekl  the  main 
flap  after  the  limb  has  been  removed.  To  these  possible  evils 
must  be  added  such  as  attend  defective  cleansing  of  the 
wound,  imperfect  securing  of  the  vessels,  and  faults  in  the 
after-treatment 
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CHAPTER  IX, 

The  Moetalttv  after  Amputation. 

L  The  QenersA  Mortality. — Since  the  introduction  of  im- 
proved raethods  of  perfiirmiiig  amputation  and  of  treating 
wounds,  tfiG  <^^cneral  mortality  after  the  operation  has  been 
very-  considerably  reduced. 

The  more  voluminous  statistics  published  are  of  little 
value  at  the  present  da)^  since  they  deal  with  data  afforded 
by  older  and  much  less  successful  forms  of  practice,  and  am 
largely  composed  of  the  returns  of  army  sui^eons.  It  is  note- 
worthy  also  that  the  results  shown  by  differc*nt  statistics  vary 
considerably, 

Schede  has  compiled  a  table  of  321  cases  (occurring  in 
civil  practice)  of  amputations  perfoniied  antise]>tic{illy,  and 
attended  hy  a  titortality  of  only  44  per  cent,  while  in  3H7 
cases  of  amputation  of  equal  importance  treated  during  the 
pre-antiseptic  period  the  mortality  was  29 IH  per  cent. 

One  of  the  largest  tables  (^f  statistics  is  that  ]>repared  by 
Ashhurst  He  deals  ^vitli  6,448  cases  of  amjiutation,  the 
great  mass  of  which  belongs  to  the  period  before  anti- 
septics. The  mortality  is  given  at  329  per  cent.  Tlie 
statistics  of  the  Newcastle-on-Tyne  InKiTnary,  as  prepared  by 
Mr.  Page,  give  in  10  years  ending  Dccomlier,  1888,  484  cases 
of  amputation,  with  a  general  mortality  of  7  6  jxjr  cent. 
(Lmivet,  July  13th,  1889). 

The  statistics  of  8t  Thomas's  Hospital  for  the  ten  yearo 
1876 — 1885  give  a  mortality  of  12'8  per  cent  for  amputations 
of  all  kinds  perfonned  during  that  period. 

MacCorTnae  considers  that  this  mortality  ''  probably  re- 
presents a  lair  average  of  the  results  attained  in  the  London 
hospitals." 

The  statistics  of  400  cases  of  amputation  (occurring  &t 
St,  Ueorge  s  Hospital  between  October,  1874,  and  Jmie,  1888), 
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prepared  by  5Ir.  Dent,  give  a  general  mortality  of  21  per  cent 
(Med.'Cfiir,  Tra7is.,  vol.  Ixxiii.). 

2.  Influence  of  Age  and  Sex,— Age  has  an  important 
influence  on  the  results  uf  amputation.  In  the  very  youngs— 
those  under  the  age  of  rive  years — it  is  not  well  borne,  the 
mortality  often  being  as  high  as  between  the  ages  of  thiity-five 
and  fifty.  The  mortality  is  lowest  between  theiigesof  tivo  and 
tifteen.  After  tifieen  the  death-rate  begins  to  steadily  in- 
crease, although  between  the  whole  period  of  twenty  to  forty 
the  variation  is  not  very  great.  From  fifty  to  sixty-rive  the 
njortAhty  rapidly  increases, 

Ashhurst  gives  the  following  conchisions  from  his  ex- 
tensive collection  of  statistics: — (1)  In  persons  under  twenty 
years  old  the  operation  is  a  comparatively  safe  one,  but 
in  patients  from  twenty  to  forty  it  is  nearly  twice,  and  in 
those  over  forty  not  tar  from  fhree  limes,  as  apt  to  be  followed 
by  death  as  during  the  earlier  period.  (2)  In  persons  over 
thirty  years  of  age  amputation  is  rdmost  twice  as  fatal  as  in 
fiiose  who  are  younger. 

Mr.  Dents  statistics  give  the  following  results: — 


Age, 
Under  5 

h  to  10 
10  to  20 
20  to  40 
40  to  60 
Ov<?r  m 


12-6  pLT  cent, 
3-3  „ 
IGl  „ 
lit  „ 
32-8  „ 
70 


Statistics  show  that  the  mortality  of  amputation  is  a  little 
lower  in  women  than  in  men.  It  must  be  remenjbered,  how* 
ever,  that  the  cases  of  amputation  in  men  are  much  more 
numerous,  and  include  a  larger  proportion  of  operations  for 
injury. 

3.  Influence  of  the  Cause  of  the  Amputationu — Amputa- 
tions performed  for  disease  are  mucli  less  fatal  to  life  than 
those  performed  for  injury.  Tlio  older  statistics  give  out  of  a 
total  of  6,448  amputations  of  all  kinds  a  mortality  of  39%s  per 
cent  in  the  operations  for  injury,  and  a  mortality  of  20"8  per 
ccnL  in  the  amputations  perfonued  for  disease  or  deformity. 

The  records  of  the  Loudon  Hospital  for  the  last  four  years 
«how   the  mortality  after  amputation  of  the  leg  or  foot  for 
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injury  to  have  been  12  per  cent,  and  for  disease  to  have  been 
4>  per  cent 

MiicCommc's  statistics,  dealing  with  678  cases  of  amputa- 
tion of  all  kinds  performed  during  recent  years,  show  the 
mortality  after  amputations  for  injury  to  be  about  18*5  and  for 
disease  to  be  about  ID'S  per  cent. 

Mr.  Page  8  statistics,  deah'ng  with  484  like  cases,  give  a 
mortality  in  cases  of  injury  of  123  per  cent,  and  in  disease  of 
4*9  per  cent  Mr.  Dent's  series  of  cases  show  a  mortality  of 
15 '2  per  cent  in  amputations  for  disease,  and  of  36*6  in  ampu- 
tations for  injury. 

Primary  amputations  for  injury  are  less  fatal  than 
secondary  amputations  for  injury.  MacCormac  gives  the 
mortality  of  the  former  as  12'7  per  cent,  and  of  the  latter  as 
24*2  per  cent ;  the  death-rate  being  firactically  doubled. 

4.  Influence  of  the  Site  of  the  Amputation. — Amputations 
in  the  upper  limb  are  less  fatal  than  those  in  corresponding 
parts  of  the  lower  limb,  and  in  either  Hu^b  the  rate  of 
mortality  increases  the  nearer  the  amputation  is  t<5  the  trunk. 

The  following  table  is  founded  on  the  statistics  collected 
by  Ashhurst  and  others,  and  upon  the  results  of  amputation 
shown  in  the  records  of  the  London  Hospital 

The  figures  are  comparative  only.  The  imit  or  standard  is 
the  mortality  after  amputation  of  the  fingers  or  thumb,  find  is 
here  expressed  by  tlie  figure  1.  For  example,  the  mortality 
after  amputations  of  the  arm  is  nine  times  greater  than  that 
following  amputatioii  of  the  fingers  (the  standard),  while  that 
attendmg  disarticulations  at  the  knee  is  sixteen  times  higher 
than  the  death-rate  of  the  standard  amputation. 

Fingers  or  tlmmb    ..,*..      1  Toes      ...,,.. 

Partial  auipytation  of  hfind     .     .     .      2  Part iai  amputation  of  foot 

A^mputation  at  wrist -pint      ...      4  .Imputation  at  anlsle- joint 

„           of  foreiirin     .     .     .     ,      6  „           of  leg  ,     .     . 

nt  elbow-joint          .7  ,,           at  kner-joint 

of  arm 9  „           of  thigh    .     , 

„          at  ahoulder- joint          .12  ,,          at  hip   .     .     . 
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Amputation  of  the  Fingers  and  Thumb. — General 

UONSII>ERATlONS. 

Aiiatomical  Fointa. — ^The  skm  on  the  palmar  aspect  of  the 
fingers  and  the  thumb  is  thick,  dense,  stiflF,  and  adherent. 
There  is  very  Utile  subcutaneous  tissue.  The  palmar  integ^u- 
nient  is  remarkably  sensitive,  especially  that  covering  the  pulp 
of  the  dii^ts. 

The  skin  on  the  dorsum,  on  the  other  hand,  is  thin  and 
loose,  and  beneath  it  is  a  stratum  of  lax  connective  tissue.  Its 
sensibility  is  comparatively  dull 

The  position  of  the  phalangeal  joints  must  be  clearly 
detined  It  is  to  be  borno  in  mind  that  the  *' knuckle"  at 
both  the  metacarpo-phalangeal  and  inter-j>halangeal  joints  is 
formed  by  the  head  of  the  proximal  bone,  and  that  the 
articular  line  is  therefore  beyond  or  below  the  knuckle. 
Of  the  transverse  folds  across  the  fronts  of  the  lingers, 
produced  by  the  joints,  the  liighest  is  single  tor  the  index  and 
little  finger,  and  double  for  the  other  two.  It  is  placed  nearly 
three-quarters  of  an  inch  below  the  corresponding  joint 
(Fig.  77).  The  middle  folds  are  double  for  all  the  fingers,  and 
are  exactly  opposite  the  iirst  inter-phalangeal  joints.  The 
lowest  creases  are  single,  and  are  placed  a  little  above 
the  corresponding  joints  (from  1  to  2  ni.m.).  There  are  two 
single  creased  on  the  thumb  correspond iiig  to  the  two  joints. 
the  higher  crossing  the  metacarpo-phalangeal  articulation 
obliquely.  The  free  edge  of  the  web  of  the  lingers,  as 
measured  from  the  palmar  surface,  is  about  three-quarters  of 
an  inch  from  the  metacarpo-phuLingeal  joints  (Fig.  77). 

All  the  joints  are  supported  by  two  lateral  ligauients  and 
a  glenoid  ligament.  The  former  are  nearer  to  the  palmar 
than  the  dorsal  aspect ;   the   latter   exists  as  a  tirai   Hbro- 


Fig.  77.— suHFACfi  KABKiXGa  OK  THE  PALiT  or  THE  HAND.     (The  tliick  Itbok  lines 
represent  tli<^  chief  crcfiaeA  of  the  ikiu.) 

A  single  epiphysis  exists  for  each  metacarpal  bone  and 
phalanx.  It  forms  the  head  of  the  four  inner  metacarjml  bones 
antl  the  bixse  of  tJic  metacarpal  of  the  thinub  and  of  the 
phalanges  {¥v^,  78).     It  joins  the  shaft  at  the  age  of  twenty. 

The  Hbrous  sheaths  for  the  flexor  tendons  extend  fnmi  the 
metncar[>o-]ihalRngeal  joints  to  the  upper  ends  of  the  third 
phalanges.  The  pnlp  of  the  third  phalanx,  thcrofore,  rests 
praetically  npon  the  periosteiun.  Ojtposite  the  finger-joints 
the  sheaths  are  lax  and  thin.     In  the  rest  of  their  course  they 
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Fig. 


wre  donsG  and  rigid,  and  when  cut  across  reruain,  in  virtue  of 
tills  rigidity,  wide  open,  and  ionn  an  open  channel  which  leads 
into  the  palm  of  the  hand  (Fig.  79). 

There  are  two  synovial  sacs  beneath  the  annular  ligament 
for  the  flexor  tendons,  one  for  the  flexor 
of  the  thiiinb^  the  other  for  the  two  flexors 
of  the  fingers.  The  former  extends  up 
into  the  forearm  for  about  Ij  inch  above 
the  annular  ligament,  and  follows  the  ton- 
don  to  its  insertion.  The  latter  rises  about 
H  inch  above  the  annular  band,  and 
ends  in  diverticula  for  the  fi>ur  tingers. 
The  process  for  the  little  finger  usually 
ext-ends  to  the  insertion  of  the  flexor  pro- 
fundus tendon  in  the  last  phalanx.  The  remaining  three  diver- 
deula  end  about  the  middle  of  the  corresponding  metacarpal 
bones.  The  synovial  sheaths  for  the  digital  part  of  the  tendons 
to  the  index,  middle,  and  ring  tingers  end  above,  about  the 
neck  of  the  metacarpal  bones,  ami  are  thus  separated  by  about 
half  an  inch  from  the  great  s}iaovial  sac  beneath  the  annular 
UgamenL 

ITius  there  is  an  o[>cn  channel  from  the  ends  of  the  thumb 
and  little  finger  to  a  point  in  the  forearm  some  inch  and  a 


78.— A  FCTOTa 
FLKXEII  TO  HHOW  THB 
JOINT  IJITEB  Alfl»  TBB 
KPIFHTBSa. 


f\g,   79* — HORIZOFTAL    SECTIOX  THBOrovi   THE  IflTlOLl    OJT  THX  SECOND  PIfALANX. 

Uf  Flexor  tendon;   6,  Fibrotu  ilieath  of  tendon;   c,  Extensor  tendon ;   d.  Digital 

artery  ami  n&rve. 


half  above  the  annular  ligaments  Thus  suppuration  in  the 
thumb  and  little  finger  is  apt  to  be  followed  by  abscess  in  the 
foreanii,  a  complication  imusual  after  a  like  trouble  in  the 
remaining  Hngei^s. 

The  digital  arteries  are  about  the  size  of  the  posterior 
lurioular,  and  run  nmch  nearer  to  the  palmar  than  the  dorsal 
irliica 
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The  dorsal  digital  arteries  of  the  thumb  are  of  jSfood  a^ 
but  on  the  fingers  they  apfjear  as  quite  insig-mticant  i 
which  can  hardly  be  traced  beyond  the  first  phalani. 

The  Parts  Removed. — Amputations  of  the  fingm  i 
often  of  necessity  imperfect  operations,  and  in  some  I 
cases  represent  httle  more  than  a  trimming  of  mangled} 

In  performing  these  operations  every  care  should  bet 
to  remove  as  little  of  the  digits  and  especially  of  the  tho^ 
and  indez,  as  possible.     The  shortest  and  most 
looking  stump  of  the  thumb  or  of  the  forefinger  may  prow  ( 
be  of  the  greatest  value. 

A  French  surgeon  has  well  said,  "  Le  pouce  repr^tel 
lui  seul  Tun  des  mors  de  la  pince  que  forme  la  main." 

If  the  thumb  or  a  portion  of  it  be  left,  it  is  important  I 
it  should  have  something  with  which  to  come  into  appifflti 
and  in  fultilling  this  need  the  slightest  stump  of  the  I 
Ls  of  considerable  service.  The  little  and  ring  fing« 
less  importance  provided  that  the  other  digits  remain; ' 
cases  where  the  three  or  the  two  outer  fingers  haw  1 
removed,  the  little  finger  or  the  ring  finger  has  been  < 
in  conjunction  with  the  thumb,  of  performing  most 
and  complex  functions. 

A  hand  with  nothing  left  but  the  stumps  of  a  thumb  i 
of  a  little   finger,  is  more  useful  than  the  most 
artificial  Kmb.     Dr.  Gregory  {Tro-ns.  Avier,  Surg.  ii«i.j 
page  232)  mentions  the  case  of  a  lad  who  could  hold  a  pen  i 
a  hand  of  which  nothing  had  been  saved  but  a  small 
the  thumb  and  the  metacarpus  and  carpus. 

The   bone  should  always  be  divided   as    low   do« 
possible.      K  only  the  base  of  the  terminal  phalanx 
saved,  it  will  secure  for  the  finger  the  attachment  of  ihtl 
profimdus  tendon 

Anjputabion  of  the  second  phalanx  should  be  jx 
through  the   bone  whenever  possible.     If  the  upi>er  ' 
even  the  upper  third,  of  the  phalanx  be  left,  some 
the  insertion  of  the  tiexor  subUmis  will  be  saved.     If,  ^ 
other  liand,  disarticulation  is  eflected,  the  first  phalanx  i* 
to  be  left  to  form  a  stump  which  is  stiff  and  incajn* 
Hexion,  and  is  possibly  an  actual  impediment 

This  evil   may  be  sometimes  avoided  by  indudoj 
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flexor  tendons  in  the  sutures.  '*  In  the  following  special 
cases/'  T^Tites  Mr.  Jacobson  ("Operations  of  Surgery,"  page  4), 
"the  whole  or  part  of  the  first  phalanx  raay  be  left,  and  in  all 
of  them  the  severed  flexor  tendons  should  be  carefully  stitcht*d 
with  carbolised  silk  to  the  cut  theca  and  periosteum,  or  into 
the  daps  themselves,  before  adjusting  these. 

"1.  In  the  case  of  the  index  tinger  the  proximal  phalanx 
will  be  a  useful  opponent  to  the  thumb,  as  in  holding  a  t>en. 

"±  In  the  case  of  the  little  finger,  leaving  the  proximal 
phalanx  mil  give  greater  synimctr}^  to  the  hantl  whon  this 
is  flexed,  and  it  should  accordingly  be  left  if  the  patient 
desire  it 

"3.  In  cases  of  amputation  of  all  the  Hngers,  the  proximal 
phalanx  of  one  should,  if  possible,  always  be  left  to  oppose  the 
thumb. 

"  4-  h\  the  case  of  a  patient  w'ixo  insists  on  having  the  proxi- 
mal phalanx  left,  after  the  risk  of  stiflhess  has  been  explained 
to  him,  the  more  care  is  taken  to  fix  the  several  flexors  to 
the  theca  the  more  quickly  the  stump  heals,  and  the  younger 
the  patient  the  greater  will  be  the  movement  gained.** 

The  Shaping  of  the  Flaps.— As  the  bones  of  the  finger  are 
comparatively  large  in  relation  to  the  surrounding  soft  parts, 
the  flaps  must  be  cut  comparatively  long.  Thus  a  single  pal- 
mar flap  should  be  equal  to  one  diameter  and  a  half  of  the 
digit  If  unequal  dorsal  and  palmar  flaps  are  cut,  the  palmar 
flap  should  be  longer  than  the  diameter  of  the  digit,  while  the 
dorsal  flap  shoidd  be  about  the  third  of  the  pahnar.  Farabeof 
gives  these  measurements :— If  the  breadth  of  the  finger  be 
16  m.m.,  a  single  palmar  flap  should  be  24  m.m.  in  length.  If 
uneiiua]  flaps  be  made,  the  palmar  should  measure  18  m.tu. 
and  the  dorsal  6  m.m. 

Flaps  should  be  so  cut  that  the  cicatrix  is  removed  from 
pressura  The  scar  therefore  should  not  be  on  the  extremity 
of  the  stump  nor  upon  its  palmar  aspect.  In  other  worrla, 
the  scar  is  most  conveniently  placed  when  placed  upon  the 
dorsum. 

Fi3r  this  reason  a  single  palmar  flap  or  a  predominating 
palmar  flap  (when  two  are  cut)  represents  the  best  method  in 
imputation  through  the  fingers.  The  stump  which  results  is 
covered  with  firm  and  vaseular  skin,  well  able  to  withstand 
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pressure,  and  is  inducfl  with  the  remarkable  sensibility  o(ll 
part  A  dorsal  iltip  involves  a  coveriDg  fur  the  stump  wbi 
is  thin,  ill  supphed  with  blood,  Uttle  able  to  withstand  pn 
and  of  shght  sensibility. 

The  oval  method  provides  a  stump  with  the  good  qu 
furnished  by  the  palmar  flap. 

The  Closing  of  the  Fibrous  Sheaths.— The  fibrous  s 
for  the  flexor  tendons  when  out  across,  as  in  these  op 
form  rigid  tubes  along  which  pus  may  pass  and  enter  the | 
of  the  hand.     The  flexor  tendons  retract  after  division,  butl| 
sheaths  do  not,  so  there  is  provided  in  the  depths  of  the  i 
a  natural  drainage-tube,  the  remote  end  of  which  leids  id 
the  palm ;  if  no  suppuration  occurs,  this  hidden  channel  i 
produce  no  evil.    It  is  soon  occluded  and  unable  to  W I 
If  the  stump,  however,  does  suppurate^  as  is  so  common  i 
crushes  of  the  fingers,  the  pus  can  find  its  way  with 
readiness  into  the  rigid  patent  fibrous  tube,  and  then  < 
that  deep-seated  suppuration  in  the  stump  and  in  the 
which  is  by  no  means  uncommon  after  the  pr^ent ! 
operations.     When  such  a  complication  occurs,  the  pus  i 
be  squeezed  out  of  the  sheath,  and,  if  the  Haps  have 
way,  can  he  seen  to  come  from  the  tube  itself 

To   avoid   this  serious  hindrance  to  healing,  the  ik 
sheath  should  be  closed  when  possible  after  all  aiupuU 
of  the  fingers  and  thumb.     Over  the  terminal  phalftnx,! 
over  the  joint  between  the  middle  and  terminal  ph 
there  is  no  fibrous  sheath.     In  front  of  the  metacarpo-p 
geal  joint  it  is  scarcely  evident     Over  the  first  and 
(proximal  and  middle)  phalanges,  and  in  front  of  thu  jl 
between  these  bones,  the  fibrous  sheath  is  well  marked*  ( 
appears  as  a  rigid  tube  when  cut  across. 

As  the  sheath  crosses  the  metacarpo-phalangeal  and  I 
inter-phalangeal  joints,  it  is  adherent  to  the  glenoid  T 
ment,  and  is  easily  closed  by  two  fine  catgut  sutures  ] 
vertically,  i,e.,  from  the  dorsal  to*  the  palmar  wall 

Opposite  the  shafts  of  the  first  and  second  phala 
ever,  there  is  much  difficulty  in  efiFeeting  this  clo 
the  sheath  is  united  to  the  periosteum,  and  that  membu 
very   thin.     In   these  situations   the  periosteum  sho 
stripped  up  a  Uttle  from  the  palmar  aspect  of  the  U»i«.- 
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the  orifice  of  the  tulx?  secured  by  two  fiBe  sutures  passed 
either  vertically  or  transversely,  as  may  appear  the  more  con- 
venient. This  stripping  off  of  perioisteum  should  be  effected 
before  the  bone  is  divirled. 

The  Instruments  required — Narrow,  slender,  and  strong 
scalpels,  the  blades  of  which  should  be  equal  in  length  to 
iibout  one  diameter  and  a  half  of  the  digit  to  be  removed. 
(A  fine  scalpel  with  a  cutting  edge  one  inch  in  length  will 
serve  admirably  for  most  amputations  of  the  fingers.  The 
"  finger  kuife  "  of  the  instrument-makers  is  an  absmrd  instru- 
ment Its  blade  is,  according 
to  one  ciitAlogue,  nearly  three 
inches  in  length.  Such  large 
knives  were  at  one  time  etu- 
ployed,  and  in  Fergu^son's 
iigure  of  an  ampntntion 
through  the  second  phalanx, 
the  knife  depicted  has  a  blade 
that  must  have  been  some 
four  inches  long.)  A  fine  key- 
hole-saw or  very  smaU  But- 
cher's-saw.  Rone  forceps.  Dis- 
secting and  artery  forceps.  Tapes  to  hold  aside  the  fingei-s. 
Scissors,  needles,  etc. 

Position. — Thu  .snrgeon  sits  with  the  patient's  hand  before 
him.  The  limb  should  be  in  the  positiiui  of  pronation  while 
dorsal  incisions  and  fiaps  are  being  made,  and  in  supination 
during  the  fiishioning  of  palmar  Hups. 

In  the  oval  operation  the  limb  may  be  kept  pronatod 
throughout^  and  disarticulation  is  in  any  case  conveniently 
efl'ected  in  that  ]K>sition, 

The  surgfon  holds  the  ringer  to  be  removed  with  his  left 
hand,  placed  in  the  supine  position  (Fig.  80).  An  assistant  is 
placed  opposite  to  the  surgeon.  He  holds  the  patient's  hand 
in  the  required  position,  and  keeps  the  sound  digits  out  of  the 
"way. 


Fig.  80.— THE  MODE  Oy  HOLMWa  THE 
PDfOEB  DtTMllO  DlSAKTIOULiTIOy  OF 
nm  LAST  FHAI.ANX. 


CHAPTER    XI. 


AMPITTATION  or  DlSARTICLTLATroN   uF  THE   PHALANGES   OF 

THE  Fingers. 

These  operations  include  amputations  througli  the  proxi- 
mal, iniddle,  or  terminal  phalanges,  and  disarticulations  at  the 
first  or  second  inter-phalangeal  joints.  An  amputation  through 
the  termitial  phalanx  can  scarcely  claim  to  be  a  defined 
operation. 

Four  methods  will  be  described-— 
1»  By  single  jialmar  flaii. 

2.  By  unequal  dorsal  and  palmar  flaps, 

3.  By  single  external  flap. 
4  By  lateral  Ha|>s. 

1.  By  Single  Palmar  Flap.— Illustrated  by  the  removal 
of  the  last  phaliuix  at  the  joinU 

Hold  tiie  digit  between  the  left  thumb  and  foreflnger  (the 
thumb  upon  the  pulp  of  the  digit,  the  forefinger  on  the  nail). 
Ascertam  the  position  of  the  joint.  Commenee  the  incision 
upon  one  side  of  the  linger  opposite  to  the  joint-line  and  mifl- 
way  between  the  doi^al  and  palmar  aspects  of  the  digit 
(See  Coomient  on  these  operations,  page  327,  paragraph' 1.) 
ilark  out  the  palmar  flaj>  by  an  incision  which  involves  the 
skhi  only.  This  flap  will  include  the  greater  part  of  the  pulp 
of  the  liiiger  (Fig.  81).  Now  carry  the  incision  to  the  l>one 
throughout,  and  dissect  up  the  flap  so  freed,  including  in  it 
everything  down  to  the  bone.    {See  Comment,  page  327,  par.  2.) 

Let  the  patient's  finger  be  now  flexed,  and  make  the  dorsal 
Incisiort  This  incision  is  carried  transvers(.4y  across  the  finger 
at  the  level  of  the  base  of  the  distal  phalanx.  Retract  the 
soft  parts  a  little  and  open  the  joint.  {See  Comment,  page 
327,  par.  3.) 

Divide  the  lateral  Ugamcnts.  Nothing  now  connects  the 
phalanx  with  the  rest  of  the  finger  but  the  flexor  profundus 
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f.  }^l,— A  ami  B,   DuarticulatioiLB  by 
irge  ptihriBr  flftp :  c,  Ampulatiori  by 


tendon  and  the  glenoid  ligament  Put  the  tenninal  phalanx 
in  the  position  of  extreme  extension  and  divide  these  two 
stnictur^,  by  cutting  from  below  up  against  the  base  of  that 
phalanx.  {See  (_'omment»  page  327,  par,  4.)  No  vessels  re- 
quire to  be  secured,  and  the  tendon  sheath  is  not  opened. 

i  By  Unequal  Dorsal  and  Palmar  Flaps— lilt istra ted 
by  disarticulation  at  the  tirst  iiiler-phalangeal  jomt. 

Tlio  pahnar  flap  should  exceed  a  little  in  length  the  dia- 
meter of  the  digit  at  the  joint- 
line.     The  dorsal  flap  is  one- 
third  the  length  of  the  palmar 
(page  3211     (.'^^ee  Fig.  81,  u) 

Ascertain  the  line  of  the 
articulation. 

Hold  the  tinger  in  the  posi- 
tion of  pronation,  and  mark  out 
the  Hups  by  skin  incisions.  The 
tiaps  should  be  squarely  cut. 

The  lateral  incisions  should  be  placed  midway  between  the 
dorsal  and  palmar  surfaces,  and  should  be  commenced  just 
alcove  the  joint-litie. 

Carrj^  the  lateral  cuts  to  the  bone.  Flex  the  tinger  strongly 
and  carry  the  dorsal  incision  to  the  bone. 

Dissect  lip  the  dorsal  flap,  including  in  it  al!  the  soft  parts 
to  the  bona     Open  the  joint  from  the  dorsid  aspect. 

Dissect  up  the  palmar  flap,  dividing  the  flexor  tendon 
at  the  end  of  the  flap  while  the  flnger  is  in  the  extended 
positio]).     This  flap  also  includes  all  the  soft  parts  to  the  bono. 

When  the  joint  is  reached,  divitli*  the  lateral  hgamente, 
st^parate  the  ghnoid  ligament  from  the  base  of  the  second 
phalanx,  and  the  disarticulation  is  completed  (See  Comment, 
page  327,  par.  4) 

n»e  tendon  shenth  must  be  elosetl  ( page  322)- 

If  an  attempt  is  to  be  marlu  Uy  seem^e  the  tiuxor  tendons 
for  iTftsons  already  given  (page  321),  the  divided  extremity  of 
eiwih  (or  the  free  end  of  the  flexor  profundus  tendon  only)  is 
attached  to  the  remains  of  the  librous  sheath  and  to  the 
glenoid  ligament  (which  is  left  in  the  stump).  The  tendons 
are  thus  made  to  occupy  the  fibrous  sheath,  which  is  readily 
closed  around  them. 
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No  vessels    will   proliably    reqiiu^e   lit^Hture.    Tlae 
arteries  are  cut  at  the  end  of  the  palmar  tlap. 

3.  By  Single  External  Flap.— Illustrated  by  disarticu 
at  the  tirst  inter- phalangeal  joint. 

The  flaps  are  fashioned  as  shown  in  Fig.  82,  a.    The  tH 
longitudinal  incisions  are  in  the  centre  of  the  dorsal  j 
palmar  surfaces  respectively,  and  both  commence  jusu 
the  level  of  the  joint 

The  outer  transverse  incision — marking  the  extremhrl 
the  external  flap — is  opposite  the  centre  of  the  second  ph 
The  inner  trimsverse  incision  is  opposite  the  joint. 

The  external  flap,  having  been  marked  out,  is  dissected  oj] 
It  contains  all  the  soft  parts  down  to  the  tendons. 

The  linger  ha^nng  been  fully  flexed^  the  joint  is  opeoiij 
from  the  dorsum  by  cutting  through  the  extensor  expansiflft 

The  laterid  ligaments  of  the  joint  are  now  cut 

The  tinger  is  then  placed  in  the  position  of  extenaoc  i 
the  flexor  tendons  and  the  attachment  of  the  glenoid  I 
are  divided  from  below  up  against  the  base  of  the  : 
phalanx. 

The  tendons  and  the  tendon-sheath  may  be  dealt 
iis  in  the  previous  operation. 

The  digital  vessels  are  divided  in  the  transverse  m 
but  will  probably  not  require  ligatures. 

4  By  Lateral  Flaps. — Illustrated  by  amputation 
the  second  phalanx. 

The  external  and  internal  flaps  are  of  equal  size  and  ( 
equal  in  length  the  diameter  of  the  finger  (Fig,  $%  Z\ 
dorsal  and  palmar  incisions  are  mediatL     The  flaps  are  squ 
cut  and  contain  all  the  soft  parts  down  to  the  tendons. 
flexor  profundus  tendon  and  the  expansions  from  the  i 
subhmis  and  extensor  tendons  are  divided  circularlj  M] 
saw-line.     The  bone  is  divided  with  a  tine  saw.    {See( 
page  328,  par.  5.) 

The  digital  arteries  are  cut  at  the  extremities  of  the  I 

Appreciaiion    of  ike    above    OperutiouK—^Oi  these  ' 
procedures  the  two  first*named  are  the  best     The  in 
of  the  palmar  flap  htis  already  been  dwelt  upon  (j 

The   third   niethod — that  by  an  external    flay 
well  wdien  the  tissues  upon  the  palmar  and  inner  ades  ( 


[nputation  by  the  lateral  method  produces  well- 
flaps  and  a  shapely  stump,  but  the  cicatrix  is 
teitly  placed ;  and  if  the  healin;^  be  imperfect,  there  is 
on  for  the  bone  to  project  between  the  flaps, 
palmar  and  dorsal  flaps  produce  a  stump  with  the 
;  its  extremity. 

ral  method  is  not  well  adapted  for  these  amputa- 
applied  to  effect  a  disarticulation,  the  dorsal 
tould  commence  just  above  the  joint,  and  the 
icision  be  about  the  centre  of  the  phalanx  l>elow 
).  The  resulting  stump  is  clumsy,  and  the  cicatrix 
i 

BBt  upon  the  above  OperationB. — L  A  long^itutlimU 
in  the  centre  of  the  lateral  surface  of  t\w  finger 
way  between  the  dorsum  and  the  palmar  aspect— 
rotmd  the  digital  artery,  which  will  be  found  intact 
nar  flap. 

to  operations  upon  the  fingers  is  it  well  to  cut  the 
i^flxion.  In  cutting  a  palmar  flap  by  this  means 
mffBT  of  slitting  up  the  digit>al  arteries.  The  flap, 
1  U  apt  to  be  pointed  imd  scanty,  and  to  contain 
of  tendoa 

lisarticulations  a  very  slight  dorsal  flap  is  a  dccidetJ 
»  and  allow^s  a  better  covering  to  be  pro\^ded  for 
if  the  bone. 

Utieidation  may  be  effectcfl  in  finger  ampntations 
'  from  ai)ove  dowTiw  ards.  The  joint  is  exposed  from 
^e  finger  being  fully  flexed :   the  lateral  liga- 
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phalanx  often  offers  an  obstacle  to  the  passage  of  the  knife ; 
the  glenoid  ligament — which  should  be  left  in  the  stump — is 
apt  to  be  cut  away,  and  damage  may  be  inflicted  upon  the 
tissues  of  the  palmar  flap. 

5.  A  very  fine  saw  is  much  to  be  preferred  to  the  bone- 
forceps  for  dividing  the  phalanx.  The  forceps  are  apt  to 
splinter  the  bone,  especially  in  the  fingers  of  well-developed 
adults  and  in  old  persons  (page  306). 


CHAPTER    XIL 

DiSABTICULATION     OF     FiNGERS     AT     THE     HeTAUARPO- 

Phalangeal   JoiNia 

These  operations  are  performed  with  great  frequency  and 
represent  the  most  common  amputations  of  the  fingers. 

It  is  well  that  the  cicatrix  should  come  upon  tlie  dorsum 
of  the  hand,  and  that  the  operation  should  be  so  carried  out 
as  t<i  involve  the  least  possible  interference  with  the  palm. 

The  following  methods  will  be  described : — 

1.  By  the  oval  method, 

2.  By  lateral  flaps. 

3.  Operations  for  the  forefinger 

4.  Otiorations.  for  the  little  finder 

1.  By  the  OvaJ  or  Racket  Method — The  method  here 
described  corresponds  to  the  French  incision  en  croupiire, 
and  does  not  exactly  accord  with  either  the  orthodox  racket 
incision  or  the  nnraoditied  oval  operation. 

The  dorsal  incision  is  commeneed  just  above  ihe  head  of 
the  metacarpal  botie  (i.e.,  opposite  to  its  neck),  J*nd  is  carried 
down  in  the  median  line  of  the  finger  until  it  has  passed  the 
base  of  the  phalanx. 

The  cut  now  divides,  and  its  limbs  sweep  obliquely  across 
each  side  of  the  root  of  the  finger  They  are  joined  on  the 
palmar  aspect  by  a  transverse  incision,  which  exactly  follows 
the  crease  between  the  linger  and  the  palm,  and  is  therefore 
level  with  the  free  margin  of  the  web  (Fig.  82,  f). 

The  surgeon,  having  made  out  the  position  of  the  joint, 
holds  tic  finger  in  the  prone  position  in  his  left  hand.  An 
assistant  steadies  the  hand  and  keeps  the  other  fingers  out  of 
the  way. 

Throughout  the  whole  operation  the  Umb  is  kept  in  the 
prone  positioa 
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The  knife  is  entered  upon  the  dorsum,  and  is  car 
across  one  side  of  the  root  of  the  linger  and  then  ac^ 
other  side.      The   incision   is  completed   bj'  the 
pahnar  cut     Three  separate  cuts  with  the  knife  are 
required. 

There  is  no  object  in  attempting  to  make  the  ent 
sion  with  one  sweep  of  the  scalpel. 

The  incision  should  at  fin^t  involve  the  skin  only. 
The  finger  is.  now  extended  to  its  utmost,  and  the 

incision  is  ciuried 
bone,  the  flexor 
being  thus  stretd 
dividei 

The  tinger  beu 
turned  to  one 
side,  the  lateral 
— on  each  aspect 
root  of  the  fing 
carried  to  the  boi 
this  way  the  dig 
teries  are  cleanly 
and  the  expansioi 
the  liunbriciiLs  an< 
ossei  are  cut 

The 
takes  the  finj 
surgeon  dissects 
flaps,  as  far  as 
line,     with    the 
forceps. 

The  wrist 
being  fully  extendi 
operator  once  moil 
hold  of  the  digit  all 
ceeds  to  open  till 
from  the  palmar  I 
He  cuts  the  glcool 
ment  transversely  against  the  base  of  the  phalanx,  di^-i 
lateral  ligaments,  and  finally  completes  the  oi^zmi 
cutting  the  extensor  tendon.     Disarticulation  may  bcl 


Fig.  82. 


A^  BisarticulAtioQ  bj  single  external 
Bap ;  B,  Amputatioti  by  Inteml  flapt ;  O, 
Uisarticulatioii  by  oval  or  racket  incision ; 
T>,  MoJitiieri  mckcit  incmon  for  index  finger ; 
«,  Cijrcular  metbod,  with  vertical  dongal  out ; 
F,  Indaiou  nt  croufutirf  ;  «,  Inierno-palm&r 
flkp  method  for  littlo  finger :  H,  Disarticnla- 
tion  by  aingle  |mlniar  fl^p;  i.  Disarticula- 
tion by  racket  incision ;  K^  Amputtiitioit  of 
the  fingers  vrith  their  nit;ta<3)«q>al  banes ; 
L,  Circular  diaartiuulatioti  at  the  wrlat. 


from  the  dorsum,  but  it  renders  the  sectiao  of  the  glenoid 
hgiiinent  a  little  less  easy. 

The  synoYial  sheath  for  the  flexor  tendons  may  be  closed. 

The  glenoid  ligament  remains  in  the  stump. 

The  two  palmar  digital  arteries  will  require  to  be  ligatured 
or  twisted* 

The  cicatrix  is  vertical — Le,,  in  the  long  axis  of  the  limb. 

2.  By  Lateral  Flaps. — The  method  here  described  is  that 
often  known  as  Lisfranc's  operation.  • 

The  flaps  are  of  equal  size  and  are  a  little  rounded.  The 
base  of  each  corresponds  to  the  joint- line,  the  free  extremity 
of  each  to  the  level  of  the  web.  The  median  dorsal  eut 
commences  just  above  the  metacarpo-phalangeal  joint.  Tlic 
palmar  median  incision  extends  into  the  palm  up  to  the 
level  of  that  joint  (Fig.  83,  b). 

The  modus  operandi  is  as  follows  :— 

The  surgeon  marks  out  both  the  Haps  by  skin  incisions. 
He  then  dissects  up  one  of  the  flaps  (that  to  his  right)  until 
the  joint  is  reached.  This  flap  includes  all  the  soft  parts 
t\owa  to  the  bone»  imd  the  digital  arterj*  is  divided  at  its  free 
extremity. 

He  then  opens  the  joint  by  cutting  the  exposed  lateral 
ligament,  viz.,  that  to  his  (the  surgeon's)  right. 

Holding  the  knife  vertically,  with  the  blade  dii'ected 
upwards,  th^  operator  passes  it  across  the  joint,  cuts  the 
opposite  lateral  ligament,  and  then  fashions  the  other  lateral 
flap  (that  to  the  surgeon*s  loft)  by  cutting  from  within  out- 
wards. 

All  the  tendons  are  divided  at  the  joint-level,  and  aro 
severed  as  the  knife  is  passed  transversely  across  the 
articulation. 

The  digital  vessels  are  cut  at  the  free  end  of  each  flap. 

3.  Modified  Operations  for  the  Forefinger; — In  order 
that  the  cicatrix  may  not  be  exposed  to  pressure  when  the 
tliurub  is  opposed  to  the  stump,  or  when  anything  is  being 
held  in  the  hand,  the  following  modified  procedures  may  be 
carried  out ; — 

(tt)  By  the  racket  incision,  vn\X\  the  vertical   cut  placed 

uj.K>n  the  side  of  the  index  nearest  to  the  middle  finger,  and 

I  with  the  incision  carried  a  little  further  on  the  radial  than 
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on    the  ulnar  side  of  the  digit     In  the  latter  situation 
corrt^sp^inds  to  the  web  (Fig.  82,  D). 

(6)  By  iinetiual  lateral  flaps,  the  extemid  flap  being  the 
larger. 

(c)  By  the  externo-palmar  flap  of  Farabeut  The  incision 
commences  at  the  joint-line,  just  to  the  radial  side  of  the 
extensor  tendon.  It  is  carried  down  along  the  outer  side  of 
the  dorsum  nearly  as  far  as  the  centre  of  the  shaft  of  the 
phalanx.  It  is  then  made  to  sweep  across  the  palmar  aspect 
of  the  tingcr  to  the  web.  From  the  web  it  pa-sses  by  the 
shortest  route  to  the  point  at  which  the  incision  commenced 
(Fig.  8:iAy 

The  large  flap  is  dissected  up,  carrying  with  it  all  the  soft 
parts  down  to  the  bone.  The  tendons  are  di\irletl  and  dis- 
articulation effected  in  the  usual  way. 

4.  Modified  Operations  for  the  Little  Finger,— These 
have  lor  tlieir  object  the  removal  of  the  cicatrix  from  an 
exposed  position. 

(a)  By  a  racket  incision,  with  the  vertical  cut  placed 
upon  the  side  of  the  digit  noart'st  to  the  ring-finger,  and  with 
the  incision  carried  a  little  further  on  the  ulnar  than  on  the 
radial  side  of  the  Hnger. 

{b)  By  unequal  lateral  flaps,  the  internal  being  the  larger. 

(c)  By  the  interne- palmar  flap  of  Farabeuf  (Fig.  82,  g). 
It  corresponds  to  the  flap  already  described  tis  employed  for 
the  index  linger,  with  the  necessary  diflerence  that  the  [x>si- 
tion  of  the  incisions  is  transposed. 

Comtneut  on  the  above  Operations, — In  idl  these  disarticu- 
lations, the  head  of  the  metacturpal  bone  should  be  spared 
whenever  possible- 
It  is  unreasonable  to  sat-ritice  it  simply  on  the  ground 
that — in  a  partieidar  case — ^thc  covering  of  soft  parts  is 
scanty.  It  is  l^cttcr,  in  such  an  instance,  that  the  nccessiirily 
gaping  wound  should  be  allowed  to  granulate  over  than  that 
the  end  of  the  bone  should  be  removed. 

It  is  still  more  unreasouable  to  sjicritice  it  nn  the  ground 
that  its  removal  impruves  the  aspect  of  tlic  mutilated  hand. 
Tlie  appearance  of  the  part  may  certainly  be  improved  at  the 
moment  of  the  ojieration,  but  in  the  course  of  time  the  un- 
naturally   narrow    extremity   does    not   compare   favourably 


with  the  hand  marked  by  on  unduly  wide  gap  between  the 
lingers. 

The  head  of  the  bone,  if  left,  appears  to  waste.  Tlie  soft 
parts  about  it  certainly  waste  ;  and  if  the  hand  be  inspeeted 
six  months  after  the  disarticulation,  it  will  seldom  be  evident 
that  the  removal  of  the  head  of  the  bone  would  have  led  to 
an  improvement  in  the  appearance  of  the  part. 

The  excision  of  the  head  weakens  the  hand  greatly,  an 
efteet  due,  probably,  to  a  severing  of  the  eoimections  of  the 
transverse  ligament  Its  removal  mvolves,  moreover,  an 
undesirable  opening  up  of  the  tissues  of  the  palm. 

Of  the  two  operations  first  described,  the  better  is  un- 
doubtedly that  by  the  racket  incision.  The  cicatrix  in  this 
operation  is  well  placed,  and  the  tissues  of  the  palm  are  not 
iisturbed  The  edges  of  the  wound  come  fairly  well  together, 
but  a  httle  pocket  is  apt  to  be  left  in  the  palmar  tissues  just 
in  front  of  the  head  of  the  metacarpal  bone,  in  which  pouch 
pus  may  collect. 

The  operation  by  lateral  flaps  has  the  advantages  of  afford- 
ing  a  good  covering  to  the  bone,  a  wound  that  can  be  neatly 
approximated,  without  allowing  any  **  pocket "  to  be  formed, 
and  consequently  good  drainage.  It  has  two  great  drawbacks, 
however:  the  cicatrix  is  carried  into  the  pahn,  and  the  tissues 
are  of  necessity  opened  up. 

The  method  by  means  of  a  circular  incision  at  the  level  of 
the  web,  with  a  median  dorsal  cut  (Fig.  82,  e),  aflbrds  a  most 
excellent  covering  to  the  bone,  but  it  provides  a  somewhat 
clumsy  stump. 

The  various  operations  for  the  index  and  little  fingers 
call  for  no  especial  comment.  Farabeuf  s  methods  by  intem- 
palmar  or  extemo-palmar  flaps  are  probably  the  best,  while 
the  method  of  unei^ual  lateral  flaps  is  the  least  to  be  advised. 
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CHArTER    XIIL 

Amputations  and  Disabticulations  of  the  Thumb. 

In  performing  an  operation  through  the  first  or  the  second 
plialanx,  or  in  disarticulating  at  the   inter-phalangeal  joint, 

one  or  other  of  the  methods 
jilready  de&iribod  in  Chap- 
ter XL  may  be  employetl 
(Fig.  82,  H  and  Fig.  83.  c). 
The  roujTuunts  appUed 
to  these  operations  apply 
equally  when  they  concern 
the  thumb.  In  any  am- 
putation below  the  inter- 
phalangeal  joint  the  sheath 
for  the  flexor  tendon  should 
be  closed.  There  are  four 
digital  arteries  to  the 
thumb,  and  two  at  least  of 
these  will  probably  need  to 
be  secured 

DisarticTilation  at  the 
Metacarpo*  phalangeal 
Joint*— It  may  be  remem- 
bered that  the  extensor 
primi  intern  odii  pollicis. 
the  abductor  and  the  ad- 
ductor pollicis,  and  the 
flexor  brevis  pollicis,  all 
find  insertion  into  the  baee 
of  the  first  phalanx. 

The  methods  described 
in  the  previous  chapter  apply  in  general  ternis  to  this  dis* 
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Wig-  83»^A,  IHj^iirticitlatian  by  epecial  ex- 
tfimo-iHiJfnar  tlap  :  D,  Dijiuriicul&tioii  by 
]jit«r»l  flfti»s;  C,  Amputatiim  by  iijieq^uil 
4lorao-|>alnmr  flnpt;  i\  JHmurtifiiilntion  by 
oblkfue  itAlnmr  dap  ;  e,  Dbarticulutjon  of 
tbe  ring  finger,  wttb  iU  inetii^urjial  ttone, 
byrm^ket  incinkiD  ;  F,  Sarrit."  opomtioii  upon 
the  little  dngcr  :  o»  Diibrueil  a  dinarticulft- 
tioD  fti  the  wrut. 
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articulation.     The  two  most  suitable  operations  are  the  fol- 
lowing : — 

1*  By  the  Ra^k^t  Incision. — The  incision  commences 
upon  the  dorsum,  opposite  the  neck  of  the  metacarpal  bone, 
and  is  continued  down  along  the  line  of  the  extensor  tendon 
until  the  base  of  the  first  phalanx  is  passed.  Here  the  incision 
divides  to  form  the  oval,  the  palmar  cut  crossing  the  thumb 
transversely  about  opposite  to  the  centre  of  the  shaft  of  the 
phalanx  (Fig.  82,  i). 

The  steps  of  the  operation  have  been  already  described 
(page  329).  Disarticulation  may  be  efiected  from  the  dorsum. 
The  two  extensor  tendons  are  divided  opposite  to  the  joint- 
line.  The  flexor  longus  poUicis  tendon  may  be  severed 
opposite  to  the  palmar  incision,  and  the  extremity  of  the 
tendon  may  be  attached  to  the  sesamoid  bones.  The  latter 
structures  should  be  carefully  detached  from  the  base  of  the 
phalanx  and  are  left  in  the  stump. 

The  sheath  for  the  long  flexor  tendon  should  be  entirely 
closed  Two  or  more  digital  vessels  will  probably  require 
ligatures, 

2.  By  Ohlique  Palmar  Flap, — This  is  FarabeuPs  method, 
Jt  is  most  excellent  in  cases  where  the  tissues  permit  of  so  large 
Wk  flap  being  cut. 

The  dorsal  incision  is  U-shaped,  the  concavity  being 
tx>wards  tlie  nail,  and  the  bend  of  the  U  opposite  to  the  joint- 
line 

The  palmar  incision  is  U-shaped,  the  convexity  being  to- 
^wards  the  nail,  and  the  bond  reaching  nearly  to  the  iiiter- 
cligital  fold  in  the  skin.  The  Unes  of  the  cut  follow  the  lateral 
l>orders  of  the  thimib  (Fig.  83,  d).  The  flap  is  dissected  up 
in  the  usual  way.  The  extensor  tendons  are  divided  oppo- 
site to  the  joint,  and  the  long  flexor  about  the  middle  of  the 
phalanx.  The  operation  is  finished  in  the  manner  already 
described. 


CHAPTER    XIV. 

Amputations  of  the  FmuERS  and  THtntB,  together  with 

Portions  of  the  Metacarpus. 

These  operations  include  the  partial  or  complete  removal 
of  one  or  more  metacarpal  bones,  together  with  the  correspmd- 
ing  d^t  or  digits,  Tliey  are  seldom  performed  in  their 
entirety  in  actual  practice.  There  are  but  few  conditions  in 
either  injury  or  disease  wliich  could  render  them  possibla 
The  least  infrecpient  of  these  operations  concern  the  amputa* 
tion  of  the  thuiub,  with  its  metacarpal  bone,  and  the  removal 
of  crushed  lingers,  together  with  such  part  of  the  metacarpus 
as  is  hopelessly  diunaged, 

As  dead-house  operations,  the  procedures  here  described 
form  very  admirable  exercises. 

In  this  part  of  the  hand  the  rule  still  holds  good  that 
every  portion  and  fragment  of  tissue  should  be  spared  when- 
ever possible. 

Anatomical  Points. — The  main  dangers  of  these  operations 
consist  in  possil>Ie  damage  in  Hie  ted  upon  the  tis.stres  of  the 
palm,  in  wounding  the  {teep  pahiiar  arch  or  the  termination 
of  the  radial  artery,  and  in  opening  up  the  general  synovial 
sac  of  the  earjjus.  or  the  scarctdy  less  iitijK>rtant  synovial  sac 
about  the  tlexur  tendons  beneath  thu  annular  ligament. 

The  surface  markings  on  the  pahu  of  the  hand  should  be 
caUed  to  mind,  together  with  their  rrtiilioiis  to  the  tnetaearpal 
bones  and  the  pahimr  arelies  (Fig,  77).  The  great  crease 
produced  by  the  apposition  of  the  thumb  is  ver)^  noteworthy. 
The  lowest  transverse  crease  ou  the  palm  crosses  the  necks 
uf  the  uieiacarpal  bones,  and  indicates  pretty  nearly  the  upper 
limits  of  the  synovial  sheaths  for  the  flexor  tendons  of  the 
three  outer  fingers,  A  little  way  below  this  fold  the  palmar 
fasciii  breaks  up  into  its  four  slips,  and  midway  betw^een  the 
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fold  and  the  webs  of  the  fingers  lie  the  metacarpo-phalangeal 
jointSL 

The  aspect  of  the  carpo-metacarpal  line  of  joints — from 
the  dorsum — is  to  be  observed  ;  the  saddle-shaped  surface  of 
the  base  of  the  first  metacarpal  bone  as  it  articulates  with  the 
trapezium  ;  the  V-shaped  articular  line  between  the  meta- 
carpal of  the  index  and  the  trapezoid;  the  remarkable 
projection  (styloid  process)  from  the  base  of  the  third  meta- 
carpal bone  at  its  dorsal  and  radial  aspect,  and  the  compara- 
tive simplicity  of  the  joLnts  connecting  the  two  inner  bones 
with  the  uncifomL 

The  base  of  the  metacarpal  bone  of  the  thumb  is  forme<i 
by  an  epiphysis  which  joins  the  shaft  at  about  twenty. 

A  separate  and  isolated  synovial  cavity  separates  both  the 
first  metacarpal  and  the  lifth  fi'om  their  respective  carpal 
bones.  The  remaining  metacarpals  are  separated  from  the 
carpus  by  the  common  sjTiovial  sac  of  the  hand 

The  joint  between  the  thumb  and  the  trapezium  is  pro- 
vided with  a  distinct  capsule. 

The  bases  of  the  four  inner  metacarpals  are  united  by 
transverse  dorsal,  pahnar,  and  interosseous  ligaments. 

A  strong  and  sfNecial  interosseous  band  passes  between  the 
OS  magnum  and  unctlbrm  and  the  bases  of  the  third  and 
fourth  metacarpal  bones. 

To  the  base  of  the  first  metacarpal  is  attached  the 
extensor  ossis  metacarpi  pollicis;  to  the  base  of  the  second 
the  extensor  carpi  radialis  longior  and  the  flexor  carpi 
radialis ;  to  the  base  of  the  third  the  extensor  carpi  radialis 
brevior ;  and  to  the  base  of  the  tifth  bone  the  extensor  carpi 
ulnaris  and  some  fibres  of  the  flexor  carpi  ulnaris. 

To  the  shafts  of  all  the  bones  some  portions  of  the  inter- 
OBfiei  muscles  are  attached,  and  into  the  shafts  of  the  meta- 
carpals of  the  thumb  and  little  finger  are  inserted  in  addition 
the  corresponding  opponens  mmscle. 

The  joint  of  the  thumb  is  easily  defined  on  movement. 
In  removing  the  metacarpal  bone  of  that  digit,  the  details  of 
the  iabiitilre  anatomique  should  be  called  to  mini  The 
space  so  named  is  bounded  by  the  extensor  secundi  internodii 
poUicis  on  the  one  side,  and  the  extensores  ossis  metacarpi 
and  primi  internodii  on  the  other 
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In  its  floor  are  the  scaphoid,  the  trapezium,  and  the  carpo- 
metacarpal joint  of  the  thumb.  The  extensor  secimdi  tendon 
just  crosses  tJie  apex  of  the  first  interosseous  space.  Tlje 
radial  artery  runs  over  the  floor  of  the  tabaiUre  and  passes 
throii[!fh  the  ajiex  of  the  interspace  to  reach  the  pahn. 

The  position  of  the  sjiinvial  sheatha  of  the  flexor  tendons 
has  been  ah-eady  indicated  (page  319). 

The  deep  palnuxr  arch  crosses  tlie  shafts  of  the  second, 
third,  and  fourth  metacarpal  hones  close  to  their  l:»ases  (Fig,  77). 

Each  digital  arters^hifiircates  a  little  more  tluui  one  quarter 
of  an  inch  uhovo  the  free  eilge  of  the  web  of  the  tiuger. 

Instruments.— A  stout  narrow  scalpel  with  a  blade  about 
14  inch  long  will  suflice  for  the  oval  methods,  and  a  slender 
bistoury^  with  a  cutting  edge  of  some  9  inches,  is  required  for 
Iransiixion  operations,  A  line  keyhole-saw.  Small  retractors. 
Bone-forceps,  An  elevator,  if  the  periosteum  is  to  be  preserved. 
Dissecting  and  artery  forceps.     Scissors,  needles,  etc. 

Position. — The  surgeon  sit^  with  the  patient's  hand  before 
him.  The  limb  should  be  in  the  position  of  pronation.  The 
operator  grasps  the  tinger  to  be  removed,  keeping  his  hand 
supina  An  assistant,  placed  opposite  to  the  surgeon,  holds 
the  patient  s  hand  in  the  retpiired  position,  and  keeps  the  sound 
digits  out  of  the  way. 

The  following  procedures  will  be  described : — 

A.  Partial  amputations, 

B.  Disarticulation  of  a  linger  with  its  metacarpal  bona 

C.  Disarticulation  of  the  thumb  with  its  metacarpal 

bone. 

D.  Amputation  of  several  fingers  with  their  meta- 

carpal bones. 

A.  Partial  Amputations.— As  much  of  the  metacarpus 
should  be  pre^rved  as  is  possible.  In  such  partial  opera- 
tions the  deep  pahuar  arch  is  not  exposed  to  the  risk  of  being 
wounded:  the  atta^jhments  of  certain  tendons  are  preserved, 
the  carpo-metacarpal  synovial  sacs  are  not  opened  up,  and  if 
the  hone  be  divided  beyond  its  centre  the  synovial  sacs  of 
the  flexor  tendons  may  escape  the  knife  in  the  ease  of  the 
three  middle  digits. 

The  ra4:*ket  method  should  be  employed.  The  vertical 
incision  follows  the  median  dorsal  line  of  the  metacarpal. 
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while  the  oval  cut  traverses  the  web  and  follows  the  transverse 
digito-pahnar  urease. 

The  general  features  of  the  operation  are  the  same  as  in 
the  complete  disarticulations  (imh  mfra). 

The  dorsal  incision  should  be  couiinenced  a  little  way 
above  the  point  at  which  it  is  intended  to  divide  the  bone. 

The  bone  should  be  severed  with  a  saw  whenever  possible^ 
the  soft  parts  being  protected  by  a  director  during  the  passage 
of  the  instrument  The  shaft  is  apt  to  be  much  crushed  if 
l»one-forceps  are  employed. 

The  second  and  tifth  metacarpals  should  be  divided 
obliquely,  so  that  the  end  of  the  bone  may  not  project  unduly 
upon  the  margin  of  the  hand. 

R  Bisarticnlatlon  of  a  Finger  with  the  correspoBding 
Metacarpal  Bone, — The  racket  incision  is  conveniently  em- 
ployed. The  operation  may  be  illustrated  upon  the  ring 
finger  (Fig.  83,  e).  The  joint  line  having  been  made  oiitj  the 
qiieue  of  the  racket  is  commenced  just  above  the  articulation, 
and  is  carried  down  along  the  dorsum  of  the  metacarpal  until 
the  base  of  the  knuckle  is  reached. 

The  incbion  here  divides,  and  the  oval  wound,  following 
the  clefts  between  the  fingers,  crosses  the  web  and  terminates 
transversely  at  the  digi  to-palmar  crease  in  the  skin. 

The  incision  involves  at  first  the  skin  only,  the  surgeon 
holding  the  timger  and  manipulating  it  as  required  with  his 
left  hand. 

An  assistant  now  takes  charge  of  the  linger  while  the 
suigeon  deepens  the  dorsal  incision  and  divides  the  extensor 
tendons  just  beyond  the  base  of  the  bone» 

The  sides  of  the  shaft  of  the  metacarpal  are  now  bared 
from  one  end  to  the  other,  the  knife  being  kept  very  close  to 
the  bone.  During  this  st**p  the  surgeon  uses  his  left  finger  to 
assist  in  the  separation  of  the  interossei  from  the  shaft,  the 
aifiifitant  rotating  the  digit  as  required. 

The  knife  is  carried  back  between  the  bases  of  the 
metacarpal  bones  (on  either  side  of  the  bone  to  be  removed). 
io  as  to  divide  the  interosseous  ligaments ;  the  skin  is  at  the 
same  time  retracted,  so  as  to  expose  the  part.  To  more  con- 
veniently reach  the  articulation,  a  transverse  cut  may  be  made 
at  the  end  of  the  vertical  incision  (Fig,  SB,  e\ 
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In  its  floor  are  the  seaphoid,  the  trapezium,  and  the  carpo^ 
metacarpal  joiDt  of  t lie  tliuoib.  The  extensor  secundi  tendon 
just  crosses  the  apex  of  the  first  interosse^ous  space.  The 
radial  artery  runs  o%*er  the  floor  of  the  tahttiire  and  passi?3 
throngh  thi?  apex  of  the  interspaee  to  reach  the  pahn. 

The  position  of  the  sj^Tiovial  sheaths  of  the  flexor  tendons 
has  been  already  indicated  (page  319), 

The  deep  pjJuiar  arch  crosses  the  shafts  of  the  second, 
third,  and  fourth  metacarpal  bones  close  to  their  bases  (Fig.  77), 

Each  digital  artery  bifurcates  a  little  more  than  one  quarter 
of  an  ineli  above  the  free  eilge  of  the  \vc.*b  of  the  linger. 

Instmmenta.^A  stout  narrow  scalpel  l^^xh  a  blade  ahout 
H  inch  long  \sill  suffice  for  the  oval  methods,  and  a  slender 
bistoury,  with  a  cutting  edge  of  some  9  inches,  is  reqidred  for 
transfixion  operations.  A  tine  keyhole-saw.  Small  retraetors. 
Bone-forceps.  An  elevator,  if  the  periosteum  is  to  be  preserved. 
Dissecting  and  artery  forceps.     Scissors,  needles,  etc. 

Position. — The  siugcon  sits  with  the  patient's  hfuid  before 
him.  The  limb  should  be  in  the  position  of  pronation.  The 
operator  grasps  the  tinger  to  be  renioYed,  keeping  his  hand 
supine.  An  assistant,  placed  opposite  to  the  surgeon,  holds 
the  patient*s  hand  in  the  required  position,  and  kct-ps  the  sound 
digits  out  of  tlie  way. 

The  following  procedures  will  be  described : — 

A.  Partial  amputations. 

B.  Disarticulation  of  a  tinger  with  its  metacarpal  bona 
a  Disarticulation  of  the  thumb  with  its  metacarpal 

bone. 
B,  Amputation  of  several  fingers  with  their  meta- 
carpal bones. 
A.  Partial  Amputations. — As  much  of  the  metacarpus 
should   be  preserved  as  is  possible.      In  such  partial  opera- 
tions the  deep  palmar  arch  is  not  exposed  to  the  risk  of  being 
wounded :  the  attachments  of  certain  tendons  are  preserved, 
the  carpo-metacarpal  synovial  sacs  are  not  opened  up,  and  if 
the  bone  be  divided  beyond  its  centre  the  syno\iaI  sacs  of 
the  flexor  tendons  may  escape  the  knife  in  the  ease  of  the 
three  middle  digits. 

The  racket  method  should  be  employed.  The  verdoal 
incision   follows  the   median   dorsal  line  of  the  metAcarpaJ, 
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while  the  oval  cut  travei'ses  the  web  and  follows  the  transverse 
dij^to-pahnar  crease. 

The  general  features  of  the  operation  are  the  same  as  in 
the  complete  disarticulations  (vide  infra). 

The  dorsal  incision  should  be  commenced  a  little  way 
above  the  point  at  which  it  is  intended  to  divide  the  bona 

The  bone  should  be  severed  with  a  saw  whenever  possible, 
the  soft  parts  being  protected  by  a  director  during  the  passage 
of  the  instnnnent  The  shaft  is  apt  to  be  much  crushed  if 
l>one-forceps  are  employed. 

The  second  and  rtfth  metacarpals  should  be  divided 
obliquely,  so  that  the  end  of  the  bone  may  not  project  unduly 
upon  the  margin  of  the  hand. 

a  Disarticulation  of  a  Finger  with  the  corraspondinif 
Metacarpal  Bone, — ^The  racket  incision  is  conveniently  em- 
ployed. The  operation  may  be  illustrated  upon  the  ring 
linger  (Fig.  S3,  e).  ITie  joint  line  having  been  made  out,  the 
queue  of  the  racket  is  commenced  just  above  the  articulation, 
and  is  carried  down  along  the  dorsum  of  the  metacarpal  until 
the  base  of  the  knuckle  is  reached. 

The  incision  here  divides,  and  the  oval  wound,  following 
the  clefts  between  the  fingers,  crosses  the  web  and  terminates 
transversely  at  the  digito-palmar  crease  in  the  skin. 

The  incision  involves  at  first  the  skin  only,  the  surgeon 
holding  the  finger  and  manipulating  it  as  required  with  hia 
left  hand. 

An  assistant  now  takes  charge  of  the  finger  while  the 
surgeon  deepens  the  dorsal  incision  and  divides  the  extensor 
tendons  just  beyond  the  base  of  the  bone. 

The  sides  of  the  shaft  of  the  metacarpal  are  now  bared 
from  one  end  to  the  other,  the  knife  being  kept  very  close  to 
the  bone.  During  this  step  the  surgeon  uses  his  left  finger  to 
assist  in  the  separation  of  the  interossei  from  the  aliaft,  the 
assistiint  rotating  the  digit  as  required. 

The  knife  is  carried  back  between  the  bases  of  the 
metacarpal  bones  (on  either  side  of  the  bone  to  be  removed), 
so  as  to  divide  the  interosseous  ligaments ;  the  skin  is  at  the 
same  time  retracted,  so  as  to  expose  the  part.  To  more  con- 
veniently reach  the  articulation,  a  transverse  cut  may  be  made 
at  the  end  of  the  vertical  incision  (Fig,  S3,  e\ 
w  i 
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The  operator  now  carries  the  knife  forward  through  tlte 
tissues  of  the  web  on  either  side  of  the  tinger,  and,  the  digit 
being  fully  extended,  the  pahnar  incision  is  earried  dovm  to  the 
flexor  tendons. 

The  assistant  then  holds  the  linger  in  the  position  of 
the  extremest  extension,  while  the  surgeon  lays  bare  the  under- 
surface  of  the  flexor  tendons,  which  he  ultimately  divides 
opposite  the  neck  of  the  shaft 

While  the  tinger  is  still  extended  to  the  utmost,  the 
operator  exposes  the  palmar  surface  of  the  bone  as  well  as  is 
possible  and  as  far  back  as  is  possible. 

The  Hgaments  of  the  joint  having  been  divided,  the  finger 
is  turned  back  upon  the  dorsum  of  the  hand,  and  the  last 
structures  divided  are  such  resisting  palmar  structures  as  still 
remain,  together  with  the  tendon  of  the  extensor  carpi  radialis 
brevior. 

The  digital  arteries  are  divided  in  the  tissues  of  the  web. 

The  synovial  sheath  of  the  flexor  tendons  should  be  closed 
with  fine  catgut  sutures,  if  possible. 

In  the  ease  of  the  index  finger  the  vertical  incision  should 
be  carried  along  the  dorsum  of  the  bone  rather  than  along  its 
radial  side,  as  sometimes  advised  A  transverse  cut  should  be 
made  over  the  trapezoid  at  the  end  of  this  incision. 

In  removing  the  little  finger  with  its  metacarpal  bone,  the 
dorsal  incision  should  be  placed  rather  towards  the  inner  side 
of  the  shaft  of  the  bone,  and  from  its  extremity  a  short 
transverse  cut  may  be  made  towards  the  ulnar  margin  of  the 
hand  (Fig.  83,  f). 

In  clearing  the  bone  it  is  convenient  to  have  the  patient*s 
elbow  held  upon  the  table  by  an  assistant,  who  at  the  same 
time  flexes  the  forearm  until  it  is  nearly  vertical,  and  well 
abducts  the  finger  to  be  removed. 

The  metacarpal  is  removed  laterally,  and  is  not  turned  up 
upon  the  dorsum  of  the  hand.  During  its  removal  it  is  made 
to  assume  the  position  of  the  extremest  abduction. 

The  operation  by  lateral  internal  flap  cut  by  transfixion  is 
to  be  condemned.  It  has  no  advantages,  and  involves  a  scar 
upon  both  the  dorsal  and  palmar  aspects  of  the  hand, 

c.  Disarticulation  of  the  Thumb,  together  with  its  Meta- 
carpal Bone.— In  this  operation  especial  care  must  be  takea 
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Dot  to  wound  the  radial  artery  as  it  passes  close  to  the  base 
of  the  metacarpal  bone  to  reach  the  palm,  and  not  to 
open  the  joint  between  the  metacarpal  of  the  index  and  the 
trapezoid. 

One  of  the  two  following  methods  may  be  employed  :— 

1.  The,  Racket  Meihoil — The  hand  is  to  be  held  in  the 
mid'position  between  pronation  and  supination.  The  wrist  is 
steadied  by  an  assistant  whUo  the  surj^^'con  holds  the  thumb. 

The  dorsal  incision  commences  in  the  iahatUre,  just  above 
the  carpo-metacarpal  joint,  and  on  the  tendon  of  the  extensor 
primi  intemodii  poUicis.  It  nms 
along  the  dorsum  of  the  thumb, 
keeping  nearer  to  the  external  than 
the  internal  border  of  the  meta- 
carpal bone. 

The  oval  encircles  the  head  of 
that  bone  and  crosses  the  palmnr 
aspect  of  the  digit  on  a  level  with 
the  free  edge  of  the  web  as  dis- 
played when  the  thumb  is  abducted 
(Fig.  84). 

The  incision  at  first  involves  the 
skin  only,  and  the  operator  him- 
self holds  and  manipulates  the 
member  while  the  racket  is  being 
made. 

An  assistant  now  takes  the 
thumb,  and  the  surgeon  proceeds 
to  deepen  the  dorsal  incision  to  the 
bone,  cutting  the  extensores  primi 
and  secundi  as  high  up  as  possible. 

The  dorsal  surface  of  the  bone  and  each  side  of  it  are 
then  bared  of  soft  parts  as  far  as  can  be  effected  from  the 
dorsum. 

The  knife  must  throughout  be  kept  close  to  the  bone. 

The  thumb  is  now  forcibly  abducted.  The  palmar  incision 
Js  deepened  The  nuiscles  attached  to  the  base  of  the  first 
phalanx  are  divided  close  to  the  sesamoid  bones. 

The  thumb  being  turned  and  rotated  from  side  to  side  by 
the  assistant  as  required,   the  palmar  surface  of  the  meta- 
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r-arpal  is  cleared,  the  knife  being  kept  close  to  the  bone.  The 
long  flexor  tendon  may  be  divided  about  the  middle  of  the 
metacarpal  bone. 

The  operator  once  more  takes  hold  of  the  thumb,   and' 
wrenching  it  from  side  to  side  as  needed,  ettects  the  disarticula- 

tiOD, 

Probably  the  last  structure  divided  is  the  tendon  of  the 

extensor  ossis  metacarpi  pollicis. 

The  sheath   of  the    flexor    tendou    should  be  closed    if 

possible. 

The  arteria  princeps  jwllicis,  or  its  two  collateral  branches, 

will  be  found  divided  on  the  palmar  aspect  of  the  woimd  and 

will  require  a  ligature. 
The  vessel  runs  along  the 
palmar  side  of  the  meta- 
carpal bone,  and  bifurcates 
between  the  heads  of  the 
flexor  brevis  and  under 
cover  of  the  long  flexor 

The  two  dorsal  arteries 
of  the  thumb  are  small 
and  may  not  reqnii'e  to  be 
secured. 

2,  By  Pahiuir  Flap. — 
This  operation  may  be 
rapidly  pc^rformed,  but  it 
is  deeidciUy  inferior  to 
the  method  just  described. 
A  considerable  section  of 
the  mus^oular  tissues  is 
made ;  there  is  greater 
danger  of  wounding  the 
radial  in  tlie  palm  and  of 
opening  a  carpal  joint 
The  flap  is  cut  by  trans- 
detailed  by  Sir  William 


F^.  86.— A,  DiMirticiiliitioii  of  the  thumb  with 
ita  metacarpal  booe  by  fmlinar  flttp  ;  b,  Afnpu- 
talion  of  the?  three  inner  tiiigerii  with  their 
met&carpal  bonea. 


thus 


tixion,   and  the  operation  is 
MacCormac  : — 

"  An  assistant  should  grasp  the  finger  while  the  surgeon 
abducts  the  thumb.  The  knife,  intrrxlueed  into  the  centre  of  the 
web,  and  j^assed  towards  the  trapoziuin,  beneath  the  muscles  of 
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the  thumb,  is  made  to  emerge  at  the  base  of  the  metacarpid 
bone,  and  then  by  cutting  outwards  a  rounded  flap  is  formed, 
comprising  the  whole  of  the  tissues  of  the  ball  of  the  thumb 
(Fig.  85,  A).  The  extremities  of  this  flap  are  now  united 
by  a  straight  incision  aeross  the  dorsal  aspect,  the  thumb 
being  still  held  strongly  abducted,  the  remaining  soft 
tissues  are  divided,  the  joint  opened  on  the  inner  side,  and 
the  disarticulation  completed 

''  The  flap  may  be  formed  by  introducing  the  knife  at  the 
base  of  the  metacarpal  bone,  and  briBging  it  out  at  the  centre 
of  the  web.     This  is  preferable  on  the  left  side." 

D.  Amputatiom  of  several  Pingers,  together  with  their 
Metacarpal  Bones,— These  operations  cannot  be  systematised, 
and  the  majority  of  the  procedures  which  figure  in  French 
manuals  must  be  regarded  merely  as  ingenious  dead-house 
operations. 

These  amputations  concern  for  the  most  part  cases  of 
crush  of  the  hand  aud  of  frost-bile,  in  which  the  least  amount 
of  tissue  is  sacriiieed,  ml  in  which  definite  flaps  can  seldom 
be  cut  or  definite  incisions  followed. 

The  following  may  be  briefly  cited  as  methods  which  are 
at  letist  theoretically  suitable  :— 

1.  Amputatiun  of  the  Two  Inner  Fitufers  and  their 
Metacarpal  Bones, — The  racket  method  may  be  employed. 
The  dorsal  incision  commences  on  the  outer  side  of  the  base 
of  the  fifth  metacarpal,  and  after  following  the  fourth  inter- 
osseous space  but  about  one  inch  it  divides,  one  Hmb  dividing 
the  web  between  the  middle  and  ring  finger,  and  the  other 
crossing  the  knuckle  of  the  little  finger  on  its  inner  side.  The 
cwo  extremities  of  this  Y-shaped  incision  are  joined  by  a 
txaJiSTerse  palmar  cut  following  the  palmo-digital  creases. 

5f.  AinpakttioiL  of  the  Three  Inner  Fin  gem  with  thmr 
JdeiaLwrpai  Bones,— The  knife  follows  the  lines  shoi^ii  in 
Fig.  83,  B.  The  incision  commences  a  little  way  below  ihe 
^K  base  t  f  the  fifth  metacarpal,  runs  downwards  and  outwards 
^H  across  the  palm  below  and  parallel  to  the  main  transverse 
I  creaae.  It  is  thtm  directed  towards  the  base  of  the  middle 
I  finger,   and  finally  divides   the   web  to   the    outer  side    of 

I  that  dgit.     A   similar  int^ision   is  made   upon  the  dorsum, 

I  and  in  shis  way  equal  dorsal  and  palmar  flaps  are  made. 


^ 
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3.  Amputaiion  of  aU  the  Fi7iger8  with  their  Mcta^earpal 
Bones, — Here  a  short  palmar  flap  may  be  made.  The  lines  of 
the  uacisions  are  shown  in  Fig,  82,  k.  The  dorsal  wound  is 
concave  foru^ards,  the  palmar  wound  convex. 

Some  surgeons  cut  the  palmar  flap  by  transfixion. 

In  any  of  the  operations  named  the  metacarpal  bones  may 
be  sa^^nn  through  near  their  bases,  or  may  be  completely 
removed  by  disarticulation. 


[  AFTER-TREATMENT  OF   AMPUTATION   OF  THE   FINGERS 

I  AND   THUMB. 

The  wounds  after  these  operations  as  a  nde  heal  well 
Portions  of  divided  tendons  may  slough,  and  pus  may  rind  its 
way  along  the  sheaths  of  the  tendons  when  those  canals  have 
not  been  closed 

As  the  skin  of  palmar  flaps  is  usually  thick  and  stiff,  the 
sutures  should  be  well  applied,  and  should  not  be  too  soon 
removed.  Silkworm-gut  sutures  are  well  adapted  for  these 
operations. 

The  hand  should  be  kept  elevated,  and  never  allowed  to 
hang  down,  and  care  must  be  taken  that  too  tight  bandages 
are  not  applied  about  the  wrist 

In  the  larger  operations,  especially  where  a  palmar  flap  has 
been  cuti  the  hand  should  be  supported  upon  a  splint  in  order 
to  arrest  the  movements  of  the  wrist 

As  a  rule  no  drainage-tube  is  required  ^  but  when  the 
metacarpus  is  concerned,  and  when  the  tissues  of  the  palm 
have  been  lacerated  or  opened  up,  a  tube  may  with  benefit  be 
introduced  and  retained  for  some  twenty-four  or  forty-eight 
hours. 

The  partial  operations  following  upon  crushes  of  the  hand 
must  be  treated  upon  the  same  principles  as  apply  to  com- 
plicated wounds. 


'Opportunities  for  tlie  performance 
not  common. 

In  cases  of  injury  the  soft  parts  may,  on  the  one  hand, 

be  so  extensively  damaged  as  to  involve  amputation  of  the 

(ferearm ;  or  the  lesion  may,  on  the  other  hand,  be  so  limited 

as  to  make  it  possible  to  save   the   carpus  or  a  part  of  the 

metacarpus,  with  possibly  a  finiyer. 

In  cases  of  disease  of  the  carpal  bones  requiring  amputa- 
tion, the  skin  about  th<^  wrist  is  usually  so  involved  and  so 
penetrated  by  sinuses  that  the  limb  has  to  be  removed 
higher  up. 

As,  moreover,  the  movements  of  pronation  and  supination 
have  probably  been  lost  during  the  progress  of  the  disease,  there 
is  less  reason  for  disarticulation  in  these  cases, 
■       The  operation  has  been  performed  in  instances  in  which 
"  excision  of  the  wrii^t  has  fEiiled. 

Anatomical  Points, — ►The  styloid  process  of  the  radius  lies 

more  anteriorly  than  does  the  corresponding  process  of  the 

ulna,  and  also  descends  nearly  half  an  inch  lower  down  the 

limb.      Most  of  the  tendons  about  the  wrist  can  be  made 

out  through  the  skin.     The  palmaris  longus  tendon  is  nearly 

opposite  to  the  centre  of  the  wrist  in  front.     A  little  to  its 

outer  side  is  the  larger  but  less  prominent  tendon  of  the  flexor 

carpi  radialis.     In  the  groove  between  these  two  tendons  lies 

the  m€'dian  nerve.     Of  the  tendons  at  the  back  of  the  wrist, 

the  most  conspicuous  is  that  of  the  extensor  secundi  intemodii 

jwUicis.     It  leads  up  to  a  small,  bony  elevation  at  the  back 

^f  the  radius^  which  serves  to   ludicate  the  centre  of  the 

"posterior  surface  of  that  bone,  and  also  the  position  of  the 

interval  between  the  scaphoid  and  semilunar  bones. 

When  the  hand  is  supine,  the  styloid  process  of  the  ulna  is 
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exposed  at  the  inner  and  posterior  aspect  of  the  wrist,  to  the 
inner  side  of  the  extensor  carpi  idnaris.  In  pronation,  how- 
ever, the  process  is  rendered  indistinct,  while  the  head  projects 
prominently  on  the  posterior  part  of  the  wrist,  and  is  found  to 
lie  between  the  tendons  of  the  extensor  carpi  ukiaris  and 
the  extensor  minimi  digiti, 

Tlie  tip  of  the  styloid  process  of  the  ulna  forms  the  best 
guide  to  the  wrist-joint.  A  knife  introduced  below  that  point 
of  bone  will  enter  the  articulation,  A  knife  entered  horizon- 
tally just  below  the  tip  of  the  radial  styloid  process  will  hit 
tlie  scaphoid  bone. 

A  line  dra^n  between  the  two  styloid  processes  slopes 
downwards  and  outwards,  and  represents  the  extreme  inferior 
limits  of  the  radio-carpal  joint,  while  it  is  at  the  same  time 
nearly  half  an  inch  below  the  sununit  of  the  arch  of  that 
articulation. 

Of  the  several  folds  in  the  skin  on  the  front  of  the  wrist,  the 
lowest  is  the  most  distinct  (Fig.  77).  It  is  a  little  convex  down- 
wards, crosses  the  neck  of  the  os  niaij^uum  in  the  line  of  the 
third  metacarpal  bone,  tmd  is  nearly  three-quarters  of  an  inch 
below  the  areh  of  the  wrist-joint  It  is  about  half  an  inch 
above  the  carpo-metacarpal  joint-line,  and  Indicates  very 
fairly  the  upper  border  of  the  anterior  annular  ligament. 

The  skin  on  the  dorsum  of  the  wrist  is  thin,  and  the 
subcutaneous  tissue  is  scanty  and  very  lax.  The  integuments, 
as  a  consccjuence,  retract  very  considerably  when  di\^ded. 
Farabeuf  states  that  3  cm.  should  be  allowed  for  this 
retraction,  which  he  characterises  as  enormous. 

The  bony  eminences  formed  by  the  tubercle  of  the  scaphoid 
and  the  ridge  of  the  trapezium  on  the  one  side,  and  the  pisiform 
bone  and  the  uncifoiin  process  on  the  other,  should  be dertned. 
The  anterior  annular  ligament,  which  is  about  the  size  and 
shape  of  a  postage*stamp,  extends  between  tlieui,  and  bridges 
over  the  hullovr  in  which  the  main  tendons  run. 

The  position  and  extent  of  the  synovial  sheaths  for  the 
flexor  tendons  have  been  already  aUuded  to  (page  319). 

Beneath  the  posterior  annular  ligament  are  six  sj^ovial 
tendon-sheath.s.  The  sheaths  for  the  extensors  of  the  meta- 
carpal bone  and  first  phalanx  of  the  thumb  and  for  the  radial 
extensors  reach  some  three-quarters  of  an  inch  above  the  radial 
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i^oid  process.     The  remaining  sheaths  extend  only  to  the 
'tipper  margin  of  the  annuhir  Hgament. 

The  position  of  the  palmar  arches  must  be  borne  in  mind. 
Tlie  deep  branch  of  the  ulnar  artery  arises  immediately  below 
the  pisiform  bone.  The  radial,  to  reach  the  back  of  the 
wristg  crosses  the  external  lateral  ligament  of  the  wrist  upon 
which  it  rests. 

The  wi'ist-joint  has  a  separate  synovial  sac. 
B       The  sjnovial  sheath  of  the  extensor  minimi  digiti  some- 
times communicates  vnlh  the  inferior  radio-ulnar  joint 

Of  the  ligaments  of  the  wrist  the  anterior  is  the  strongest, 
while  the  posterior  is  the  most  feebla 

Instruments, — A  narrow  amputating-knife,  with  a  stout 
handle,  and  a  blade  fi-om  three  to  four  inches  in  length.  A 
scalpel     Dissecting  and  artery^  forceps,  scissors,  needles,  etc. 

Position. — The  surgeon  sits  facing  the  patient's  forearm, 

which  is  abducted  horizontally,  and  with  the  hand  pronated 

^ULn  assistant  stands  facing  the  operator,  and  witli  his  back  to 

Htlie  patient's  shoulder.     He  steudifs  the  limb»  draws  up  the 

Bfcoft   parts,  and   takes  charge  of  the  liaps  as  they  are  formed. 

He  can  also  manipulate  the   hand   if  required.     A  second 

assistant  may  conveniently  attend  to  the  sponging. 

The   following  methods  of   disarticulating    will    be    de- 

rribed : — 
1.  Circular. 
2.  By  elliptical  incision. 
3.  By  long  palmar  flap.  ' 

4  By  cxtenial  flap  ( 1  Uibrueil's  operation;. 
1.  The  Circular  Method — llie  circular  incision  is  some 
way  below  the  joint,  and  is  inclined  a  little  lower  down  upon  the 
radial  than  upon  the  ulnar  side,  in  order  that  the  outer  styloid 
process  may  be  well  cleared. 

The  incision  on  the  inner  side  is  just  above  the  base  of  the 
_fifth  metacarpal  bone,  while  on  the  outer  side  it  crosses  the 
|Brst  metacarpal    about  1   cm.   below   the    caiiio-metacarpal 
Joint  of  the  thumb  (Fig.  82,  L  and  Fig.  86,  a). 

The    surgeon,   holding    the    patient's    hand    in  his  left 
iand,  makes  the  circular  incision,  commencing  it  upon  the 
arsum,  and  turning  the  hand  from  the  prune  to  the  supine 
Lisition  as  the  knife  travels  round  the  liinb. 
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The  iBcision  concerns  at  first  the  skin  and  the  subcuta- 
neous tissues  only,  and  as  it  is  being  made  the  assistant 
draws  up  the  soft  parts  of  the  dorsum. 

The  hand  is  now  allowed  to  drop  into  the  prone 
position,  while  the  operator  dissects  up  the  integuments  of 
the  dorsum  until  the  joint*Kne  is  reached  and  the  styloirt 
processes  are  cleared.  The  left  fingers  are  used  to  assist  in 
this  retraction. 

The  surgeon  once  more  grasps  the  pronated  hand,  and 
flexing  the  ^Tist  to  the  utmost,  divides  the  left  lateral  hga- 
ment  (i.e,,  the  ligament  on  the  operator's  left). 

By  continuing  the  incision  transversely,  all  the  extensor 
tendons  are  severed  opposite  the  line  of  the  articulation, 
the  joint  is  opened,  and  finally  the  right  lateral  ligament  is 
cut 

Still  flexing  tho  wrist,  and  so  rotating  the  hand  that 
the  border  on  the  surgeon's  right  is  turned  well  forward,  the 
operator  cuts  the  anterior  ligaments  close  to  the  carpus,  and 
clears  the  bony  eminences  at  the  root  of  the  palm.  Unless 
care  be  taken,  th«  pisiform  bone  is  very  apt  to  be  leC 
behind 

Little  now  is  left  but   the   mass  of  the  flexor  tendona' 
These   are   dragged   upon    while   the  wrist   is  still    forcibly 
flexed,  and  the  knife  having  been  passed  between  the  carpus 
and  the  tendons  in  question^  tho  Umb  is  finally  severed  by 
cutting  vigorously  from  within  outwarda. 

In  the  tinal  cut  the  palmar  incision  is  of  course  followed. 
The  wound  is  united  so  as  to  form  a  transverse  cicatrix. 

Htemorrhage, — The  radial  artery  is  divided  in  the  dorsal 
wound  at  its  outer  extremity 

At  the  inner  angle  of  the  dorsal  wound  the  carpal  branch 
of  the  ulnar  may  be  found  bleeding. 

In  the  palmar  wound  are  divided  the  superficial  and  deep 
portions  of  the  ulnar  artery  on  the  inner  side  and  the  sup^r- 
ficialis  volie  on  the  outer. 

2.  The  Elliptical  Method. — So  far  as  the  covering  of  the 
bones  is  concerned,  this  method  is  nearly  equivalent  to  disarli*j 
culation  by  a  palmar  flap. 

The  position  of  the  patient  and  the  operator  are  the  same^i 

The  blade  of  the  knife  should  be  four  inches  in  length. 
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The  highest  point  of  the  ellipse  is  on  the  dorsum,  a  little 
to  the  inner  side  of  the  middle  line,  and  half  «n  inch  below 
the  line  of  the  wrist-juint. 

The  lowest  point  is  on  the  palm,  in  a  line  mth  the  middle 
linger,  and  about  two  inches  below  the  level  of  the  highest 
point 

In  forming  the  ellipse  between  these  two  points  the  incision 
on  the  ulnar  side  should  pass  between  the  pisiform  bone  and 
the  base  of  the  fifth  meta- 
carpal, while  on  the  radial 
side  it  should  cross  the 
carpo*metacarpal  joint  of 
the  thumb  (Fig.  86,  B). 

The  surgeon,  holding 
the  subject's  hand  in  the 
supine  position,  marks  out 
the  paJmar  part  of  the 
ellipse,  commencing  the 
incision  on  the  left  side 
(the  surgeon's  left)  of  the 
hand. 

The  operator  now  pro- 
nates  the  hand  and  marks 
out  the  dorsal  segment 
of  tJie  ellipse,  the  assist  ant 
at  the  same  time  draining 
up  the  integuments  at  the 
back  of  the  hand. 

The  tiiBt  incision  con- 
cerns the  skin  and  the  sub- 
cutaneous tissues  only. 

The  remaining  steps  of  the  operation  are  nearly  identical 
with  those  of  the  circular  method 

The  integimients  on  the  dorsum  are  separated  up  until  the 
styloid  ptoceases  and  the  joint-line  are  cleared 

The  surgeon,  holding  the  pronated  hand  in  the  position  of 
forced  flexion,  now  divides  in  order  the  left  lateral  hgament, 
the  extensor  tendons  and  posterior  ligament,  and  the  right 
I&ieral  Ugament.  The  tendons  are  divided  immediately 
oppo^te  to  the  articulation,  which  is  thus  fireely  opened. 


Fig,  8A. — ^A|  Palmnr  incbion  in  tbe  circtUiU'  (Ha- 
ATtioulation  nt  the  wiist ;  B  B,  InGuiom  in  the 
elliptioiLl  di«&rti€ulatLcm  %,%  the  wrist. 
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ligament 


is   now    severed    close   to    the 


The    anterior 
carpus. 

The  hand,  still  hanging  down  in  the  position  of  pro- 
nation and  riexion,  is  so  rotated  that  one  or  other  horder  is 
turned  forwards  so  as  to  face  the  surgeon,  Whde  in  this 
position  the  lateral  parts  of  the  ellipse  are  deepened  towards 
rhe  palra,  and  the  two  bony  eminences  at  the  root  of  the  palm 
are  cleared,  the  knife  being  kept  close  to  the  bone. 

The  instrument  is  held  vertically,  with  its  point  downwards, 
and  is  passed  between  the  mass  of  the  flexor  tendons  and  the 
hollow  of  the  carpus.  With  the  knifi;  held  in  this  position 
the  "  carpal  canal "  is  cleared  out 

Nothing  now  remains  but  to  divide  the  flexor  tendons 
and  the  surrounding  soft  parts.  The  tendons  are  di'agged 
upon  and  are  cut  obliquely  from  within  outwards,  the  knife 
— now  held  horizontally^ — finally  following  the  existing  cuta- 
neous  incision. 

When  the  wound  is  adjusted,  the  cicatrix  appears  as  a  i 
curved  line  upon  the  dorsum. 

Hmmorrkage. — The  radial  artery  is  cut  in  disarticulating^ 
and  is  found  divided  at  the  outer  extremity  of  the  doisal 
wound.  It  is  severed  above  the  origin  of  the  branches  to  the 
thumb  and  index  finger. 

In  the  inner  portion  of  the  palmar  flap  the  ulnar  artery  is 
divided  as  it  is  forming  the  commencement  of  the  superficial 
palmar  arch. 

Deeper  in  this  part  of  the  palmar  flap  the  deep  branch  ot 
the  ulnar  artery  is  cut. 

In  the  outer  segment  of  the  palmar  flap  the  superficialis 
volfe  will  be  found  severed 

The  deep  paknar  arch  and  the  greater  part  of  the  super 
ficial  arch  are  of  course  removed  with  the  hand, 

a.  By  a  Long  Palmar  Flap.— The  flap  is  U-shapeA  It 
commences  half  an  inch  below  the  radial  styloid  process,  and 
ends  half  an  inch  below  the  tip  of  the  corresponding  process 
of  the  uhia.  The  outer  hmb  is  directed  towards  the  gap 
between  the  index  and  middle  fingers,  the  inner  limb  towards 
the  web  between  the  little  and  ring  fingers. 

The  almost  transverse  extremity  of  the  flap  reaches  nearly 
to   the  middle  of  the   metacarpus.      Its  general   outline   i^ 
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rfiown  in  Fig.  87,  Tbc  dorsal  incision  is  carried  straight 
acnjss  the  hark  of  the  limb  from  one  extremity  of  the  palmar 
flap  to  the  other.     It  will  therefore  cross  the  carpus, 

A  stout  knife  with  a  blade  some  three  inches  in  length  is 
required. 

The  operator  grasps  the  patient*s  band  and  holds  it  in  the 
position  of  extension  and  supination 

Ent€Ting  the  knife  hall*  an  inch  below  the  styloid  process 
to  his  left^  he  carries  it  across  the  palm,  in  the  direction  indic- 
ated,  to    the   correspond-  ^ 
ing  point    on    the    cither 
side  of  the  hand,  and  thus 
marks  out  the  pahnar  flap. 

An  assistant  now  takes 
the  hand  and  retains  it  in 
.the  same  position  while 
[the  operator  proceeds  to 
idissect  up  the  great  flap. 
This  should  include  all 
the  soft  parts  down  to  the 
flexor  tendons.  A  con- 
siderable portion  of  the 
muBcles  of  the  thenar  and 
hypothenar  eminences  will 
consequently  form  a  part 
of  the  flap,  and  the  limb 
of  the  superficial  palmar 
arch  will  be  divided  at  its 
free  end. 

The  flap  should  be  dis- 
sected up  to  the  level  of 

the  radio-carpal  joint,  care  being  taken  to  clear  the  bony 
prominences  in  the  palm  of  the  hand. 

The  surgeon  now  takes  the  hand  and  holds  it  in  the  pro- 
^nated  position,  while  the  assistant  draws  up  the  skin  on  the 
back  of  the  limb.  The  dorsal  incision  is  made.  The  integu- 
ments are  dissected  up  to  the  joint-line,  and  the  extensor 
tendons  and  the  ligaments  of  the  wTist  are  divided  precisely 
as  in  the  previous  operation. 

Nothing  now  connects  the  disarticulated  hand  with  the 
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forearm  but  the  mass  of  the  flexor  tendons  and  the  tissues 
about  them. 

These  are  drawn  upon  and  divided  by  a  vigorous  transverse 
cut  made  from  above  downwards — Le.,  from  dorsum  to  palm- 
care  being  taken  that  the  pahnar  fliip  is  held  well  out  of  the 
way  at  the  tima 

The  palmar  flap  should  never  be  cut  by  transtixioru  The 
bony  prominences  in  the  palm  render  such  a  method  diflicult, 
and  an  unduly  scanty  flap  is  apt  to  result 

S<mnm'^*kage.^T}iQ  vessels  are  divided  as  in  the  previous 
operation.  The  deep  palmar  arch  and  the  transverse  part  of 
the  superlicial  arch  are  removed  with  the  hand 

4  Bubmeil'i  Operation  by  an  External  Flap. —  This 
ingenious  method  is  thus  described  by  Chalot  (Chiniryie 
OpetxLtoire,  1886),  who  states  that  he  has  seen  excellent  ro* 
suits  from  this  operation  in  the  hands  of  Professor  Dubrueil : — 

"  The  incision  is  commenced  on  the  back  of  the  wrist  at  the 
junction  of  the  outer  with  the  middle  third,  and  at  a  point  half 
a  centimetre  below  the  line  of  the  wrist-joint  It  is  thence 
carried  downwards  towards  the  thumb  upon  the  dorsal  aspect 
of  the  limb,  and  is  made  to  cross  the  iirst  metacarpal  bone 
transversely  about  its  middle.  Tlie  mcision  now  follows  the 
inner  part  of  the  thenar  eminence,  and  terminates  at  a  point 
diametrically  opposite  to  the  point  at  which  it  was  com- 
menced This  represents  the  outline  of  the  external  or 
thenar  flap  (Fig.  83,  g), 

"  This  flap  is  now  dissected  up  to  its  base,  and  is  made  to 
include  as  much  of  the  thenar  mass  of  muscle  as  is  posaibla 

"The  skin  and  soft  parts  internal  to  the  flap  are  then 
divided  in  a  circulai^  mamier  through  an  incision  on  a  level 
with  the  base  of  the  flap. 

"Disarticulation  having  been  eftected,  the  operation  is 
complete. 

*•  The  thenar  flap  is  brought  transversely  across  the  face 
of  the  radius  and  ulna,  and  is  there  secured*" 

CoDiment. — Disarticulation  may  also  be  efiected  by  a  hn*j 
dorsal  jiap.  Tliis  flap  has  its  base  at  the  styloid  processes  and 
its  extremity  opposite  the  centre  of  the  metacarpus.  The 
method  has  little  or  nothing  to  recommend  it  TTie  flap  is 
composed  only  of  skin  and   tendons,  is  very  retractile,  arid 
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poorly  supplied  witli  blooi     It  atFords  a  scanty  covering 
>r  the  bones,  tmd  either  the  integuments  or  the  underlying 
tandons  are  very  apt  to  slough.     If  the  flap  be  composed,  of 
akin  only,  its  fate  is  nearly  certaiit 

The  amputation  by  equal  palmar  cmd  dorsal  flaps  corre- 
sponds to  the  circular  method,  with  the  additioii  of  a  lateral 
incision  extending  dovnwards  fronx  each  styloid  process. 

The  value  of  disarticulation  at  the  tc^jnst  has  been  muchj 

discussed,  and  by  some  surgeons  it  is  advised   that   in  the 

-     place  of  this  operation  an  amputation  should  be  j>erformed 

Htkrough  the  lower  end  of  the  forearm.     ITie  objections  urged 

^bgainst  the  disarticulation  are  the  following : — 1.  The  mor- 

^Rtality  is  high.     2.  The  cartilage,  ii'  left  on  the  radius,  is  apt 

to  necrose.     3.  The  resulting  stump  is  iU-adapted  for  the 

adjustniont  of  an  artiticial  hand. 

1.  The  high  mortality  appears  notably  in  the  records  of 
army  surgeons.  Fletcher,  dealing  with  the  statistics  of  recent 
European  campaigns,  gives  the  mortality  after  amputation  at 
the  wrist  as  42  per  cent,  while  after  amput^xtion  of  the  forearm 
it  is  21  per  cent.  Legouest  places  the  mortality  of  the  wrist 
anjjjutation  at  46  7  per  cent. 

These  tigures  are  only  to  be  explained  by  the  peculiar  cir- 
cumstances of  military  surgery  and  the  probable  frequency 
of  secondary  amputations.     In  civil  practice  it  is  rendered 
evident  that  the  mortality  after  di.sarticulation  of  the  wrist  is 
ta|>robably  about  12  per  cent,  and  that  it  is  decidedly  lower 
*  than  the  mortality  after  amputation  of  the  forearm. 

2.  If  the  ciirtilage  be  sound,  tuid  the  wound  be  treated 
antiseptieally,  there  is  no  fear  of  exfoliation. 

3.  This  assertion  does  not  hold  good  at  the  present  day. 
16  stimip  after  a  successful  disarticulation  at  the  wrist  is 
Btter  adapted  for  the  adjustment  of  a  useful  artificial  hand 

is  the  stump  low  down  in  the  forearm. 
In  disarticulation  the  movements  of  pronation  and  supi- 
nation are  usuaUy  retained.     In  forearm  amputations  thosa 
movements  are  lost 

In  the  matter  of  the  technique  of  the  op&ratixm  attention 
aay  be  drawn  to  the  following  points : — 

The  disarticulation  is  always  more  readily  effected  from 
le  dorsum.     In  dissecting  up  the  palmar  tissues,  it  is  not 
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easy  to  avoid  removing  the  pisiform  bone  with  tho  soft  pajrta 
It  will  often  bo  found  more  convenient  to  include  it  in  the 
tissues  of  tho  pahnar  tiap,  and  to  subsequently  remove  it  by 
dissection. 

In  planning  any  operation,  account  must  be  taken  of  the 
very  great  retraetibility  of  the  dorsal  tissues,  and  of  the 
ditheulty  of  properly  covering  the  radial  styloid  process. 

The  lower  ends  of  the  radius  and  ulna  should  not  be 
sj\wn  oft*  If  this  be  done,  the  caneelluus  tissue  of  the  bone 
is  exposed,  the  pronation  and  supmation  movements  will 
be  lost,  and  the  attachment  of  an  important  flexor — the 
supinator  Inngus — is  disturbed. 

Of  the  operations  described,  the  best  procedure  is  un- 
doubtedly the  dfipturd  mefhoit  The  cicatrix  falls  upon  the 
dorsum,  the  hones  are  well  covered,  and  the  free  end  of  the 
stump  is  made  up  of  the  tough  and  wel [-nourished  tissues  of 
the  palm.     The  styloid  processes  are  well  protected 

The  operatiun  by  a  palmar  flap  may  rank  next  in  order  of 
value.  It  has  these  disadvantages  when  compared  ^^ath  the 
elliptical  operation  : — The  tissues  of  the  palm  are  more  exten- 
sively encroached  upon  ;  the  flap  is  of  a  somewhat  awkward 
shape,  and,  as  it  includes  the  tougher  parts  of  the  pahnar 
integuments,  it  is  a  little  unyielding  and  stiff,  and  not  so 
readily  adjusted  as  is  the  smaller  and  less  rigid  flap  of  the 
elliptical  method.  Tho  flap,  moreover,  contains  more  fatty 
tissue,  and  healing  after  tho  oi>eration  is  usually  a  little  slow 
—a  circumstance  to  which  the  occasionally  homy  condition  of 
the  skin  may  no  doubt  contribute. 

In  the  palmar  flap  operation  the  incisions  are  carried 
comparatively  high  up  upon  the  sides  of  the  limb,  and  there 
is  a  little  more  disposition  for  the  styloid  processes  to  be 
exposed  when  the  flap  is  adjusted. 

The  circtdar  opemtion  has  the  merit  of  being  readily  per- 
formed It  affords,  however,  a  somewhat  scanty  covering  to 
the  bones,  and  the  cicatrix  is  placed  at  the  extremity  of  the 
stump  and  over  the  prominences  of  bone. 

If  the  tissues  of  the  palm  or  of  the  dorsum  have  been 
thickened  by  inflammation,  there  may  be  some  ditficulty  in 
dissecting  up  the  covering  of  soft  parts. 

VubrusiCs  operation  is  ingenious,  and  is  said   to  yield 
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rxccllent  results.  A  pood  covering  is  provided  for  the  boncs^ 
and  espeeiaUy  for  the  radial  styloid  process.  The  flap  is 
substantial,  and  is  well  nourished  mtli  blood-vessels. 

The  operation  is  well  atlapted  for  cases  of  injury  or  dis- 
ease, where  the  palmar  and  dorsal  tissues  are  so  damaged 
as  to  render  any  of  the  three  first-named  procedures  in- 
admissible. 

After-treatment  of  Disarticulation  of  the  Wrist — The 
ri;^idity  and  thickness  of  the  palmar  tissues  render  it  neces- 
.sary  that  in  the  elliptical  or  palmar  flap  operation  the  sutures 
should  be  very  securely  applied,  and  should  not  be  too  early 
removed.  They  should  take  a  hold  of  the  entire  thickness  of 
the  palmar  tissues. 

In  all  instances  the  stump  should  be  placed  upon  a  short 
and  light  palmar  splint.  In  the  case  of  the  two  operations 
just  named  the  splint  serves  to  support  the  palmar  flap,  and 
in  all  disarticulations  at  this  joint  it  serves  to  prevent  pro- 
nation and  supination  movements. 

The  possibility  of  the  sloughing  of  tendons,  or  of  an 
accumulation  of  pus  in  the  remains  of  the  synovial  sacs  for 
the  flexor  tendons,  must  be  borne  in  mini 

A  drainage-tube  should  be  inserted,  and  retained  for 
ihirty-six  or  forty -eight  hour& 


si 
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CHAPTEE    XVL 

AMFtJTATION  OF  THE   FOEEARM. 

VERY  large  number  of  dili'erent  operations  has  been 
described  under  this  heading,  and  there  is  probably  no  known 
method  of  cutti  \g  flaps  that  has  not  been  recoinmt.mded  as 
especially  suitable  to  amputation  of  the  forearm. 

The  fact  that  the  limb  undergoes  a  considerable  change  in 
its  configuration  and  physical  characters  between  the  elbow 
and  the  i^Tist  has  no  doubt  excused  the  multiplicity  of 
methods. 

In  the  account  which  follows,  two  operations  will  be 
described,  the  first  being  that  whi^ih  appears  best  adapted  far 
the  lower  third  of  the  hmb,  the  beeond  one  well  suited  for  the 
upper  two-thirds. 

Anatomical  Points. — At  its  upper  half,  and  especially  in 
its  upper  third,  the  limb  is  much  wider  in  its  transverse  than 
in  its  antero-posterior  diameter.  A  horizontal  section  through 
this  part  will  show  a  cut  surface  which  is  somewhat  oval  in 
outUne,  and  is  at  the  same  time  flattened  in  front  and  more 
convex  behind.  This  outline  is  best  seen  in  muscular  sub- 
jects, and  depends  ehiofly  upon  the  development  of  the  lat<}nJ 
masses  of  muscle  which  descend  from  the  cond^-les. 

In  the  non-muscular,  the  limb,  even  in  its  highest  |mrls^ 
tends  to  assume  a  rounded  rather  than  an  oval  outlines 

The  ulna  is  subcutaneous  throughout  its  entire  extt^nL 
The  upper  half  of  the  radius  is  deeply  placed,  while  the  lower 
half  is  supertieiai 

Trimsverse  sections  of  the  limb  at  various  levels  show  lh*l 
the  radius  and  ulna  are  in  all  parts  nearer  to  the  postcfior 
than  the  anterior  aspect  of  the  extremity.  This  relation  i* 
the  more  marked  the  higher  up  the  section.  The  two  bonfl^ 
are  nearest  to  the  centre  of  the  limb  about  the  lower  end  of 
the  middle  third 
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In  antero-posterior  flaps  cut  by  traustixion,  the  anterior 

J  flap  will  conse«]iiently  be  always  the  more  substantial, 

!        At  the  upper  part  of  the  forearm  the  iiiusrles  are  found 

mainly  at  the  sides  and  in  front.      The  lower  the  section 

proceeds  down  the  limb,  the  less  will  the  bones  be  covered  at 

the  sides,  and  the  more  equally  will  the  soft  parts  be  found 

^distributed  along  the  anterior  and  posterior  aspects  of  the 

'limb*      Thus  it  follows   that   the   circular  method   is  best 

adapted  for  the  lower  third  of  the  fore-arm,  and  the  flap 

method  for  the  upper   two-thirds.      It  wiU  be  obvious  also 

that  if    anterO'posterior    flaps   be   cut  of  equal   width,   tho 

bones  will  have  a  greater  disposition   to  protrude   in   the 

lat^i^ral  incisions,  in  the  lower  part  of  the  limb  than  in  the 

.upper. 

I  It  wiU  be  noticed  that  where  one  bono  is  the  most  sub- 
stantial the  other  is  the  most  slondi^r,  as  near  the  elbow  and 
wrist ;  and  that  it  is  about  the  centre  of  the  limb  that  the 
two  are  most  nearly  of  equal  strength. 

The  interosseous  space  is  naixowest  in  fidl  pronation  and 
widest  in  supination.  It  is  only  in  the  mid- position  that  the 
bones  are  parallel  to  one  another. 

There  is  a  singular  absence  of  large  blood-vessels  and 
nerves  along  the  posterior  aspect  of  the  forearm. 

The  three  chief  pronator  muscles  are  the  pronator  teres, 
pronator  quadratus,  and  flexor  carpi  radialis. 

The  three  chief  supmators  are  the  supinator  longus, 
supinator  brevis.  and  the  biceps.  If,  therefore,  the  bones — 
in  an  amputation^ — be  divided  above  the  insertion  of  the 
pronator  teres,  the  radius  will  become  supinated,  and  further 
station  movements  will  be  lost 

The  brachial  artery  divides  opposite  to  the  neck  of  tho 
ius,  and  the  idnar  gives  off  the  interosseous  trunk  fuie  inch 
below  this  point 

Instruments. — ^An  amputating- knife,  with  a  blade  four  to 
ive  inches  in  length.  A  stuut  scalpel  An  amputating-saw. 
^tractors  (the  linen  retractor  used  to  protect  the  soft  parts 
luring  the  sawing  of  the  bones  may  have  three  "  tails/' 
10  middle  and  narrowest  sUp  being  passed  through  the 
iterosseous  sjiace).  Pressure,  artery,  and  dissecting  forceps, 
sissors,  needles,  eta 
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Position.— The  arm  is  abducted,  and  the  surgeon  stands 
to  the  right  of  the  hrab  in  all  cases — ie,,  to  the  outer  side  of 
the  right  forearm  and  the  imier  side  of  the  left. 

One  assistant^to  the  operator's  left — steadies  the  upper 
arm  and  retraetii  the  flaps,  etc.  The  other — to  the  operator's 
right — manipulates  the  forearm  and  hand,  and  attends  to  the 
sponging,  etc. 

The  following  operation s  are  described : — 

1.  Circular  method. 

2.  Equal  anterior  and  posterior  flaps, 

3.  ilethods  less  fret|ueutlv  employed. 

1.  The  Circular  Method  (f/imiujh  Die  lower  thinly— The 
position  of  the  incision  is  estimated  m  the  usual  way 
(page  271).  The  circular  cut  in  the  skin  will  be  placed  at  a 
distance  below  the  future  saw-line,  equal  to  the  antero- 
posterior diameter  of  the  limb  at  that  line. 

The  patient's  limb  is  held  in  the  supine  position. 

The  surgeon,  passing  his  hand  beneath  the  patient's  fore- 
arm, commences  the  incision  on  tliat  border  of  the  limb 
which  is  the  nearer  to  liim,  and  uses  the  heel  of  the  knlle 
for  the  purpose. 

The  knife  is  now  drawn  from  heel  to  point  across  first  the 
flexor  and  then  the  extensor  aspect  of  the  limb,  imtil  it 
reaches  the  point  at  which  the  incision  was  commenced. 

During  this  manoeuvre  the  operator  grasps  the  forearm 
above  the  incision  witli  his  left  hand, 

A  cuii*  of  skin  is  now  dissected  up,  and  turned  back  as 
shown  in  Fig»  75,  and  this  retraction  of  soft  parts  should  be 
continued  until  the  level  of  the  future  saw-line  is  reached. 

Throughout,  the  hndb  is  kept  mth  the  hand  supine,  but 
the  elbow  should  be  flexed  so  as  to  rentier  the  forearm 
vertical  while  the  posterior  part  of  the  mancheKe  is  being 
dissected  up. 

The  forearm  being  extended,  with  the  hand  supine,  the 
soft  parts  on  the  flexor  side  of  the  limb  are  transtixod  by 
the  knife,  which  is  so  passed  transversely  across  the  forearm 
that  its  point  is  made  to  enter  and  emerge  at  the  level  of  the 
retracted  skin.  The  knite  should  follow  the  curve  of  the 
bones,  so  as  to  take  up  as  much  of  the  tissues  on  the  front  of 
the  limb  as  possible.     It  is  now  made  to  cut  its  way  abruptly 
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out,  so  that  the  muscles  and  tendons  shall  be  divided  trans- 
versely a  little  below  the  future  saw-line. 

The  soft  parts  on  the  extensor  side  of  the  limb  are  trans- 
ftxed  and  divided  in  precisely  the  same  way,  the  limb  being 
still  kept  in  the  same  position  during  the  process. 
I  While  the  tiexor  tissues  are  being  cut,  the  hand  is  kept 
a  little  extended;  and  while  the  tissues  on  the  extensor  side 
of  the  limb  are  being  cut,  the  hand  is  a  little  flexed. 

The  soft  parts  might  be  divided — as  is  usual— by  a  cir- 
cular sweep  with  the  knife  at  the  level  of  the  retracted  skin ; 
but  as  the  structures  to  be  severed  are  for  the  most  part 
tendons,  they  are  much  more  easily  and  more  cleanly  divided 
by  cutting  from  within  outwards,  as  advised, 

AVith  a  scalpel  any  remaining  soft  parts  are  now  sepa- 
rated from  the  bones  until  the  saw-hne  is  well  exposed, 
and  at  this  level  the  interosseotis  membrane  is  divided  trans- 
versely. 

The  retractor  having  been  applied,  the  bones  are  sawn 
through.  In  dividing  the  bones  it  is  convenient  to  have 
the  hand  placed  in  the  mid-position  butween  prooation  and 
supination,  and  to  saw  the  radius  first  and  then  the  ulna. 

Many  operators  keep  the  hand  supine,  and  endeavour  to 
divide  the  two  bones  evenly  and  at  the  same  time. 

Uijniioi^hage, — On  the  face  of  the  flexor  part  of  the  wound 

found  divided  the  radial  and  iduar  arteries.  The  former, 
lO  longer  accompanied  by  the  radial  nerve,  lies  close  to  the 
radius  and  to  the  inner  side  of  the  conspicuous  tendon  of 
riie  supinator  longiis  muscle. 

^  The  ulnar  artery  will  be  fonnd  Ijing  on  the  flexor  profundus 
digitorum  and  under  cover  of  the  flexor  carpi  ulnaris.  The 
nerve  is  to  its  inner  side.  Behind  the  interosseous  space,  and 
between  the  superticial  and  deep  muscles,  the  jx»sterior 
intaroeseous  artery  may  be  found  bleeding,  and  m  front  of  that 
lembrane  the  anterior  interosseous  and  possibly  the  median. 

2.  By  £qual  Antero-posterior  Flaps  {Ihmugh  the  upper 
tuH^-thit\is), — The  base  of  each  flap  should  be  equal  to  half  the 
circiunference  of  the  liuib  at  the  level  of  the  saw-line. 

The  length  of  each  flap  should  be  equivalent  also  to  half 
e  circumference  after  the  usual  allowance  has  been  made  for 
traction.     Tims,  to  take  the  measurements  recommended  by 
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Farabeuf,  if'  the  circumference  of  the  liiiib  in  pronation  be 
SO  io,m,,  each  flap  should,  after  retraction,  measure  40  m.m, ; 
and  to  allow  for  such  retraction  its  length,  as  marked  out 
upon  the  skin,  should  be  tiO  m.m. 

The  flaps  are  U-shaped,  and  the  lateral  incisions  correspond 
to  the  lateral  margins  of  the  limb*  The  anterior  flap  will 
contain  the  supinator  longus  and  the  flexor  muselea  The 
posterior  flap  will  contain  the  cxtenjsors.  In  the  radial 
incision  the  vertical  cut  will  involve  the  two  extensors  of  the 
radial  side  of  the  carpus.  In  the  lateral  uhiar  wound  the 
flexor  profundus  and  the  flexor  carpi  ulnaris  are  found  to  be 
marked  by  the  vertical  incision. 

The  hand  having  been  supinated,  the  anterior  flap  is 
marked  out  by  a  skin-cut.  In  the  case  of  the  right  limb  the 
kmfe  is  entered  at  the  commencement  of  the  ulnar  incision,  is 


carried  down  along   the   idnar  border,  and  is  then  made  to 


sweep  transversely  across  the  flexor  surface  of  the  limb.  The 
knife  being  withdrawn,  its  point  is  entered  at  the  upper  end  of 
the  radial  incision,  and  is  carried  down  along  the  nulial  border 
of  the  forearm  to  meet  the  first  incision.  The  flap  is  marked 
out  therefore  by  two  cuts,  and  the  incision  is  commenced  on 
the  side  more  remote  from  the  surgeon  In  the  left  limb  the 
knife  is  first  entered  upon  the  radial  border. 

Tlie  elbow  being  now  flexed  so  that  the  forearm  is  vertical 
(the  hand  being  still  supine),  the  posterior  flap  is  marked  out 
iu  the  mteguments  only. 

The  skin  thus  fashioned  for  the  future  flaps  is  allowed  to 
retract. 

The  forearm  is  now  again  held  horizontally,  with  the 
elbow  a  little  flexed  and  the  hand  siill  supine. 

The  operator  lifts  up  the  tissues  on  the  front  of  the  limb 
with  the  lingers  of  the  left  hand,  and  proceeds  to  transfix. 

The  knife  is  entered  at  the  angle  of  the  wound  nearest  to 
the  surgeon,  and  is  made  to  follow  as  accurately  as  possible  tlie 
curves  of  the  bones  and  the  interosseous  membrane.  Its  point 
should  just  graze  the  bones  as  it  moves  across  the  limb. 

While  the  assistant  extends  the  hand,  the  sui^eon  cuts  a 
muscular  flap  from  withm  outwards,  bringing  the  knife  out 
shiixply  just  at  the  level  of  the  retracted  skin. 

The  posterior  flap  is  cut  by  transflxion  in  the  sail 
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the  limb  being  heW  in  the  saino  postnra  It  is  dirticult  to 
insinuate  the  kniftj  behind  the  ulna,  and  its  movements  in  that 
position  must  be  assisted  with  the  left  fingers. 

While  the  muscular  tissue  is  being  divided  the  assistant 
flexes  the  hand. 

The  two  Haps  are  now  drawn  up  to  the  level  of  the 
saw4ine,  and  the  remaining  soft  parts  are  divided  at  that  level 
to  fully  clear  the  bones. 

This  is  effcected  by  what  the  French  surgeons  call  the 
^,4ffunmon  en  8  de  ckiffre  **  (Fig.  88).     The  kniib  is  made  to  so 

\  across  the  front  and  back 
of  the  limb  as  to  follow  the 
outlines  of  the  bones  and  to 
well  sever  the  interosseous 
membrane.  The  hand  is 
kept  supine,  and  both  the  an- 
terior and  posterior  ineisions 
are  made  from  left  to  right, 
and  both  are  commenced  by 
the  heel  of  the  knife  and 
completed  by  its  pouat 

The  threefold  retractor  having  been  applied,  the  bones  are 
sawn  in  the  manner  already  described. 

Some  surgeons  advise  that  the  median,  ulnar,  and  radial 
nerves  should  be  resected  from  the  anterior  flap. 

Htf^morrhage, — The  radial  arterj^  will  nm  the  whole  length 
of  the  anterior  flap,  and  be  cut  near  its  outer  border  on  the 
inner  side  of  the  supinator  longiis.  The  radial  nerve  accom- 
panies it  The  nhrar  artery  will  be  cut  shorter,  mil  be  in  front 
of  the  bone  and  between  the  flexor  subhmis  and  flexor 
profundus  digitonim.  The  anterior  interosseous  vessels  will 
be  divided  immediately  in  front  of  the  interosseous  mem- 
brane. The  posterior  interosseous  artery  will  be  cut  long,  and 
will  be  found  between  the  superficial  and  deep  muscles. 

The  more  conspicuous  nerves  form  good  guides  to  the 
divided  vessels. 

3.  Other  Methods, — 1.  By  Long  Anterior  flap. — ^This  flap 
will  measure  in  an  adult's  forearm  some  four  and  a  half  inches 
in  length.  The  posterior  flap  is  one  half  the  length  of  the 
anterior.     They  may  be  cut  in  the  manner  just  described. 


Fi^.  88.— THK  ''nrdsioNvirSBsaHiFrjiK.*' 

Tbe  black  and  white  arrows  m&rk  the 

coune  of  the  kiiif e. 
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2.  By  Long  PosteHfyr  Flap, — This  consists  in  the  application 
of  Teale's  method  to  the  forearui»  and  has  been  adopted  for 
amputations  above  the  wrist.  In  practising  the  operation,  care 
must  be  taken  to  mark  out  tlie  flaps  by  measurement  before 
attempting  to  cut  them,  as  othi?rwise,  fmrn  the  conical  shape 
of  the  limb,  the  long  flap  M^ill  be  apt  to  be  made  too  narrow  at 
its  distiil  extremity. 

If  the  posterior  flap  be  carried  below  the  wrist-joint,  its 
lower  part  must  consist  of  skin  only,  as  it  is  scarcely  possible  to 
extricate  the  tendons  from  the  bony  grooves  behind  the  radius. 

As  this  flap  is  large,  and  is  couiposed  only  of  tendons  and 
of  very  thin  and  retractile  skin,  and  inasmuch  as  it  contains 
no  blood-vessels  of  any  magnitude,  it  is  apt  to  shrink  con- 
siderably, to  slough,  and  to  form  in  any  case  a  scanty  covering 
for  the  bones. 

The  operation  litis  little  therefore  to  recommend  it. 

3.  By  SHn-jiajm  itntk  Cinidar  DivimQii  of  MtiscleB, — ^Mr. 
Jacobson  is  of  opbiion  ('*  Operations  of  Surgery,"  page  49) 
that  no  method,  on  the  whole,  answers  so  well  as  this. 

The  posterior  skin-flap  is  about  three  inches  in  length,  the 
anterior  two  inches.  The  muscles  are  divided  by  a  circular 
sweep  at  the  base  of  the  flaps. 

Comiiienl — The  circular  method  certaiidy  is  well  adapts 
for  the  lower  third  of  the  limb,  and  is  no  doubt  the  best 
amputation  in  that  situation.  The  solt  parts  here  l>eing  com- 
posed mainly  of  integument  and  tendons,  sound  flaps  cannot 
well  be  cut. 

It  has  been  urged  against  the  circular  operation  in  this 
place  that  there  is  a  tendency  for  the  cicatrix  to  adhere  to  the 
bone-  If  the  bones  be  weU  covered,  and  the  healing  be  by 
first  intention,  this  objection  can  have  Httle  weight.  Such 
adhesion  could  be  avoided,  however,  by  replacing  the  circidar 
amputation  by  the  method  last  described,  i.e.,  amputation  by 
unequid  antero-posterior  skin  flaps  with  a  circular  division  of 
muscles. 

In  the  upper  two-thirds  of  the  limb  the  circular  method  is 
not  admissible  unless  it  be  in  wasted  subjects.  Under  normal 
conditions,  the  outline  of  the  limb,  the  great  mass  of  muscle, 
and  its  intimate  adhesion  to  the  bones,  are  objections  to  this 
operation. 
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Dlsaeticulation  at  the  Elbow- Joint. 

This  operation  is  not  frequently  performed,  and   has  been 
condemned  by  many  as  an  unsound  surgical  proceeding. 

Messra  Smith  aud  Walsham  ("  Opi^rative  Surgery/*  2nd 
edition,  1876)  give  no  description  of  the  operation,  on  the 
groimd  that  "its  advantages  are  very  questionable  on  the 
living  subject" 

The  amputation — although  it  has  met  with  Uttle  favour 
in  England  —  ha,s  been  extensively  practised  by  French 
surgeons,  by  whom,  moreover,  the  principal  methods  have 
been  devised. 

It  has  been  urged  against  the  operation  that  it  is  more 
difficult  and  less  safe  than  an  amputation  through  the  lower 
part  of  the  arm ;  that  the  soft  i>arts  have  to  be  divided  very 
low  down  in  order  to  secure  a  covering  for  the  bones ;  tliat 
many  vessels — those  forming  the  anastomotic  plexus  alwut 
tbe  joint — are  divided  ;  that  the  cartilage  is  apt  to  exfoliate  ; 
and  that  a  stump  is  left  which  is  ill-adapted  for  an  artificial 
limb. 

Some  of  these  objections  are  ill-foimded,  others  have  dis- 
appeared with  the  advance  of  surgical  progress. 

The  disarticulation,  although  not  really  difficult,  is  certainly 
j  leas  easy  than  an  amputation  through  the  arm,  which  is  one 
of  the  simplest  operations  of  the  kind.  Before  the  develop- 
}  ment  of  antiseptic  surgery  the  mortality  after  this  disarticula- 
I  tion  was  toTible,  The  statistics  derived  from  the  records  of 
tlie  Crimciin  War  show  the  deaths  to  have  been  over  50  per 
kcent  On  the  other  hand,  the  statistics  of  the  American  War 
(produce  a  mortality  from  the  operation  of  less  than  8  per 
rcent 

It  is  true  that  to  properly  protect  the  bones  a  considerable 
covering  of  soft  parts  is  required     At  the  same  time  the  flaps 
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may  be  cut   in  so  inaoy  ways   that  the  methods  empl  ^ 
adapt  themselves  to  a  great  variety  of  conditions. 

Several  vessels  are  divided,  but  they  are  small,  and,  as  a 
rule,  not  more  than  three  ligatures  are  required. 

The  cartilage  very  rarely  exfoliates,  provided  that  it 
be  sound,  and  that  the  wound  is  treated  upon  antiseptic 
princi[iles. 

The  stump  is  much  better  adapted  for  the  application  of 
an  artificial  Hmb  than  is  that  resulting  from  an  amputation  of 
the  arm,  French  surgeons  speak  very  highly  of  this  opera- 
tion, and  are  emphatic  as  to  its  value. 

Anatomical  Points. — On  the  anterior  aspect  of  the  elbow 
are  seen  three  muscular  elevations.  One,  above  and  in  tho 
centre,  corresponds  to  tho  biceps  and  its  tendon ;  while  of  the 
two  below  and  at  the  sides,  the  outer  corresponds  to  the 
supinator  longus  and  the  common  extensor  mass,  and  the 
inner  to  the  pronator  teres  and  the  common  set  of  flexor 
muscles. 

The  biceps  tendon  can  generally  be  very  distinctly  felt 
The  crease  in  the  skm  Imown  as  the  "  fold  of  the  elbow  *'  is 
convex  below,  and  is  placed  some  little  way  aboi^e^  the  line  of 
the  articulation.  Its  lateral  terminations  correspond  to  the 
tips  of  the  two  condylar  eminences. 

The  points  of  these  eminences  are  always  distinct  The 
inner  condyle  is  the  more  prominent  and  the  less  romided  of 
the  two.  The  humero-radial  articulation  forms  a  horizontal 
line,  but  the  humero-ulnar  joint  is  oblique,  the  joint-surfaces 
sloping  downwards  and  inwards.  The  external  condyle  is 
three-quarters  of  an  inch  above  the  articidar  Hue,  while  the 
point  of  the  inner  condyle  is  more  than  one  inch  above  that 
part. 

A  line  drawn  through  the  two  condyles  is  at  right  angles 
mth  the  axis  of  the  upper  arm,  but  forms  an  angle  with  the 
axis  of  the  forearm. 

The  joint-hne  of  the  elbow  is  equivalent  only  to  about 
two-thirds  of  the  width  of  the  entire  line  between  the  points 
of  the  two  condyles. 

Between  the  olecranon  and  the  inner  condyle  is  the 
depression  which  lodges  the  ulnar  nerve  and  the  posterior 
ulnar  recurrent  artery. 
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To  the  outer  side  of  the  olecranon,  and  just  below  the 
external  condyle,  there  is  a  depression  in  the  skin,  in  which 
the  head  of  the  radius  can  be  felt  and  the  inter-articular 
interval  made  out.  The  pit  corresponds  to  the  hollow  between 
the  outer  border  of  the  anconeus  and  the  muscular  eminence 
formed  by  the  two  radial  extensors  of  the  carpus  and  the 
supinator  longus. 

The  skin  about  the  elbow-joint  is  thin.  In  front  it  has  a 
most  reraarkabl**  disposition  to  retract  after  division,  and  this 
©specially  applies  to  the  skin  ci%'er  the  radial  border  of  the 
limb.  The  integmucnt  at  the  back  at  the  joint  is  loose,  has 
but  little  tendf*ncy  to  retract,  and  is  well  adapted  to  bear 
pressure. 

The  brachial  artery  bifurcates  about  a  finger's-breadth 
below  the  centre  of  the  bend  of  the  elbow 

The  details  of  the  plexus  of  anastomosing  arteries  about 
the  joint  should  be  borne  in  mind. 

For  a  hand'S'breadth  below  the  olecranon  there  is  ahuost 
an  entire  absence  of  superHuial  wms. 

Of  the  Ugaments  of  the  elbow-joint  the  internal  is  the 
most  substantial,  the  external  ranking  next  The  anterior 
and  posterior  ligaments  are  both  thin. 

In  disarticulating,  it  is  well  to  remember  that  the  triceps 
is  attached  not  only  to  the  summit  of  the  olecranon,  but  also 
to  its  sides,  and  that  the  braehialis  anticus  is  inserted  into  the 
ulna  beyond  the  coronoid  process. 

In  children  under  ten  the  whole  of  the  upper  part  of  the 
olecnvnon  is  cartilaginous. 

The  lower  epiphysis  of  the  humerus  joins  the  shaft  at 
seventeen,  with  the  exception  of  the  part  forming  the  internal 
condyle,  which  joins  the  shaft  at  eighteen. 

Instrmnents. — An  amputating-kiiife  some  six  to  seven 
inches  in  length  for  transfixion  operation,  A  stout  knife  with 
a  cutting  edge  of  four  to  five  inches,  when  Haps  are  cut  from 
without  inwards,  and  for  disarticulating.  A  scalpel ;  retractors ; 
pressure,  art.er}%  and  dissecting  forceps  ;  scissors,  needles,  etc. 

PositioiL — The  arm  is  abducted  to  a  right  angle.     The 

^eon — except  in  an  instance  below  specified — stands  to 
the  right  of  the  limb  in  all  cases,  ie.,  to  the  outer  side  of  the 
ri*^ht  elbow  and  the  inner  side  of  the  left. 
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One  assLstant,  standing  ta  the  operator's  left  and  near  the 
patient's  shoulder,  steadies  the  ann,  retracts  and  supports 
the  flaps,  etc.  The  other,  to  the  surgeon's  right,  holds  and 
manipulates  the  hand  and  forearm. 

The  fullowing  meikmis  will  bo  described : — 

1.  The  circular, 

2.  TheeUiptical 

3.  The  large  anterior  flap, 

4.  The  single  external  flap, 
1.  (Tirciilar  Method,— Tn  order  to  prepare  for  the  iineqti 

retraction  of  the  skin,  the  incisiim  irnist  bo  a  little  obU(|ue, 
Over  the  supinator  longus  it  should  be  about  three  inches 

below  the  joint-line,  and  over  the  postcri<ir  border  of  the  ulna 
one  inch  and  a  half  below  that  level 
(Fig.  89,  A), 

Grasping  the  arm  with  his  left 
hand,  while  an  assistant  holds  the 
forearm,  the  surgeon  makes  the  cir- 
cidar  incision  with  one  sweep.  He 
begins  with  the  heel  of  the  knife,  and 
upon  the  side  of  the  limb  nearest  to 
him,  and  in  order  to  reach  that  side 
he  passes  his  own  forearm  beneath 
the  patient's  limb. 

Tito  incision  involves  the  skin 
only,  and  the  integiunents  are  allowed 
to  retract.  When  retraction  has  taken 
place,  the  skin  eoi\scs  to  appear  to  have 
been  divided  obliquely. 

When  the  integuments  have  been 
retracted  to   a   point  about  one  mch 
below  the  line  of  the  articulation,  the 
superficial  muscles  are  divided   by  a.     ( 
circular  sweep  at  that  level. 

The  skin  is  further  retracted  until 

the  condyles    are  reached,   and  the   deoirly-plaeed  muscidar 

tissue  which  is  still  undivided  is  cut  immediately  over   the 

joint     An  assistant  draws  up  the  divided  parts. 

The    surgeon    now    grasps    the    forearm    with    his    left 

hand,  and,  keeping  the  elbow  fully  extended,  cuts  the  antenor 


J?'i  ^  W.-  A,  DiwirtleulAtionat 
tko  elbaw-joint  by  circuiliir 
methofi ;  Bt  DiaarticulHtion 
kt  the  elbow  JQint  by  mUi^le 
external  flap. 
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ligament  and  then  the  latoml  Ugaineuts ;  or  he  may  directly 
enttjr  the  joint  from  the  outer  side  by  dividing  the  external 
ligament  Nothing  now  connects  tho  limb  with  the  trunk 
but  the  posterior  lijc^ament  and  the  triceps. 

The  tendon  of  that  muscle  is  the  last  stnicture  severed. 

The  skin  which  formerly  covered  the  olecranon  now  forms 
ft  pouch,  and  an  opening  for  a  drainage-tube  should  be  made 
in  tliL*  centre  of  this  depressioa 

The  wound  is  imited  so  as  to  form  a  transverse  cicatrix. 

Hanaorrhage. — The  radial  and  ulnar  arteries  will  be  divided 
just  below  their  point  of  origin,  or  the  bnR*hial  will  be  severed 
close  to  the  liiftireation.  In  front  of  the  outer  condyle  the 
Buperior  profimda,  lying  by  the  miiseulo-spiral  nen-e,  may 
require  a  ligature,  and  the  same  applies  to  the  temiination  of 
the  inferior  profunda  behind  the  internal  condyle. 

2.  Elliptical  Metliods. — This  operation  may  be  pertbrmed 
in  one  of  two  ways : — 

A-  AnteirioT  Ellipse  {Farabevfy — The  tigure  described  by 
the  incision  is  rather  lozenge-shaped  than  ellipticaL 

The  highest  point  of  the  ellipse  is  behind,  over  the  promi- 
nence of  tho  olecranon.  Tho  lowest  point  is  on  the  anterior 
surface  of  the  limb,  over  the  eminence  formed  by  the 
supinator  longus,  and  at  a  spot  a  little  above  the  middle 
of  the  forearm  (Fig.  90). 

In  performing  this  operation  the  surgeon  may  conveniently 
stand  to  the  left  of  the  limb  to  be  removed.  i,e.,  to  the  inner 
side  of  the  right  foreami  and  the  outer  side  of  the  left.  The 
elbow  will  be  on  his  right  hand,  the  hand  on  his  left. 

The  elliptical  incision  may  be  made  in  one  sweep  from 
olecranon  to  olecranon. 

Holding  the  wrist  in  his  left  hand,  and  flexing  the  elbow  a 

1  little,  the  surgeon  so  rotates  the  limb  as  to  turn  the  farther 

side  of  the  forearm  towards  him,     (This  will  be  the  radial 

margin  on   the  right  Umb,  and  the  ulnar  margin  on   the 

left) 

He  carries  the  incision  downwards  from  the  olecranon  to 
the  lower  extremity  of  the  ellipse. 
I        As  the  knife  crosses  the  anterior  aspect  of  the  limb,  the 
forearm  is  kept  extended,  with  the  hand  supine. 

The  elbow  is  once  more  flexed,  and  the  limb  is  now  so 
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held  as  to  bring  uppermost  the  border  of  the  forearm  nearest 
to  the  surgeon. 

The  knife  is  canied  upwards  across  the  border  to  ter- 
miimte  at  the  point  of  commencement  over  the  olecranon 
(Fig.  90). 

The  incision  involves  the  skin  only. 

An  assistant  now  takes  the  forearm,  while  the  surgeon 
separates  and  retracts  the  integuments  a  little  all  round 

This  retraction  will  shorten  the  anterior  flap  about  one 
inch  and  a  half. 

The  elbow  being  a  little  flexed,  and  the  hand  supine^ 
the  operator  pinches  up  the  soft  parts  on  the  flexor  aspect 
of  the  bones  with  the  left  hand,  and  then 
transfixes  the  limb  transversely.  The 
knife  should  be  enlered  as  near  the  joint 
as  possible,  and  should  pass  close  to  the 
anterior  surfa-c^es  of  the  radius  and  ulna. 

The  miisf'Ies  ore  cut  obliquely,  and  an 
anterior  flap  is  thus  formed. 

An  assistant  draws  up  this  flap,  and  the 
surgeon,  keeping  his  knife  close  to  the 
bones  and  almost  flat,  cuts  upwards  imtil 
the  anterior  aspect  of  the  joint  is  reached 
Nothing  now  remains  but  to  dts- 
articuiatc  in  the  mamier  already  described. 
and  to  divide  the  triceps  and  any  tissues 
which  have  escaped  division  along  the 
lateral  and  posterior  aspects  of  the  limb. 

A   curved    cicatrix    on    the    posterior 
aspect  of  the  limb  results. 

Haemorrhage. — -In  addition  to  muscular 
branches  divided  with  the  cut  muscles, 
the  radial  and  ulnar  arteries  will  be  found 
severed  near  the  free  end  of  the  anterior 
flap;  and  on  the  deep  stirface  of  that  flap  the  interosseous 
artery,  and  possibly  the  posterior  ulnar  recurrent,  may  require 
ligature.  Bleeding  may  also  occur  from  the  terminations  of 
the  superior  profunda  in  front  of  the  external  condyle,  and  of 
the  inferior  profunda  behind  the  inner  condyle, 

B,  Fost^ior  Ellipse  {Soupart).  —  In  this  operation  the 
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highest  point  of  the  ellipse  is  iii  front  and  the  lowest  point 
j  behiacL  The  flap  is  therefore  taken  from  the  posterior  aspect 
[of  the  limb  (Fig.  91). 

The  procedure  is  thus  described  by  Ashhnrst  ("  Encyelo- 

pcedia  of  Surgerj%"  toL  l,  page  640),  who  considers  the  method 

to  be  "  upon  the  whole  the  best "  :■ — 
^        "  The   arm   being  semi-flexed,  the  point  of  the  knife  is 
Bantered  nearly  an  in(*h   below  the  internal   condyle  of  the 

liumems,  curved  upwurds  over  the  front  of  the  forearm  nearly 

to  the  line  of  the  joint,  and  downwards  again  to  a  point  an 

inch  and  a  half  below  the  external  condyle.     The  arm  being 

then  foreil»ly  flexed,  the  ellipse  is  completed 

on  the  back  of  the  forearm  by  a  curved  in- 
Bcision  passing  nearly  three  inches  below  the 
Htip  of  the  olecranon. 

H  **  The  cufl"  thus  marked  ofl"  is  rapidly  dis- 
Biiected  upwards  as  far  as  necessary,  when  the 
B  muscles  of  the  front  of  the  forearm  are  cut 
■  about  half  an  inch  below,  and  the   ulnar 

nerve  as  fer  above  the  joint,  and  disarticula- 

^ion  is  effected  from  the  outer  side 
"  The  brachial  artery  is  divided,  and  other 
'essels  may  be  severed  as  in  the  circular 
operation. 

"  The  wound  is  closed  transversely,  and 
Kleaves  a  small  curved  cicatrix  in  front  of 
Hthe  bone/' 

V      3.  By  Lajge  Anterior  Flap,— The  base 
of  the  flap  should  represent  more  than  half 

tthe  circumference  of  the  limb,  and  should 
be  U-shaped. 
The  anterior  incision  should  commence  three-quarters  of 
An  inch  below  the  line  of  the  joint  on  the  inner  tiide,  and  one 
inch   and  a  half  below   that   line  on  the  outer  side.    The 

txtremity  of  the  flap  (the  curve  of  the  U)  should  reach  some 
bree  inches  below  the  articulation. 
The  posterior  incLsion   is   made   to  connect  directly  the 
oxtremities  of  the  anterior  incision  (Fig,  92). 

The  position  of  the  operator  has  been  already  indicated 
|[page   365).      The   anterior  flap  should  be  marked    out  by 
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a  skin  incision,  the  limb  being  at  the  time  extended  and 
the  hand  supine,  and  tho  knife  should  be  entered  upon  the 
border  of  the  forearm  most  remote  from  the  surgeon 

The  muscular  part  of  the  flap  is  cut  by  transfixion  pre- 
cisely as  in  the  anterior  elliptical  method 

The  flap  is  drawn  up  and  tho  posterior  incision  made. 
The  operation  is  completed  as  in  the  disarticulation  by  the 
anterior  eUipse,   and   the  blood-vessels  are 
divided  in  the  same  manner. 

Many  surgeons  cut  a  short  posterior  flap 
about  one-half  or  one-third  the  length  of  tlie 
anterior  flap. 

4.  By  Single  External  Flap.— This 
operation— said  to  have  been  performed  by 
Joubort  m  1848 — is  usually  associated  with 
the  name  of  Gu^^rin. 

The  flap  recommended  by  Gu^rin  ]& 
unduly  short.  The  operation  as  modified 
by  Farabenf  is  here  described. 

The  base  of  the  flap  should  correspond  to 
about  one- third  of  the  circumference  of  the 
limb.  It  is  U-shaped,  and  its  extremity 
reaches  a  point  four  inches  below  the  Hne 
of  the  articulation. 

The  incision  njarking  out  this  flap  com- 
mences on  the  front  of  the  limb,  one  inch 
and  a  half  below  the  joint-line  and  just  to  the  inner  side  of 
the  supinator  longus.  It  desc-ends  vertically  along  the  inner 
border  of  that  muscle,  and  sweeping  over  the  radial  margin  of 
tho  forearm,  forms  in  that  position  the  curve  or  tip  of  the  U. 

The  cut  is  now  carried  obliquely  upwards  along  the  poste- 
rior aspect  of  the  limb  to  end  at  the  level  of  the  articulation, 
and  just  external  to  the  olecranon  (Fig.  89,  b). 

The  inner  incision  is  carried  in  a  circular  manner  around 
the  ulnar  segment  of  the  Hmb  and  connects  the  extremities  of 
the  external  incision. 

The  position  of  the  surgeon  has  been  already  indicated. 
The  forearm  is  held  extended,  with  the  hand  midway  between 
the  positions  of  pronation  and  supination,  and  with  the  radial 
border  uppermost 
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The  external  flap  is  fii-st  marked  out  by  a  skin  incisioiL 
The  cut  is  commenced  on  the  flexor  side  on  the  right  lirab, 
and  on  the  extensor  side  on  the  left,  and  at  iirst  concerns  the 
integument  only. 

The  imequal  retraction  of  the  skin  causes  the  anterior 
extremity  of  the  wound  to  reach  the  level  of  the  posterior 

P  extremity. 
The  skin  having  been  freed,  the  external  flap  is  cut  by 
transfixion,  the  knife  being  passed  close  to  the  radius. 

The  internal  incision  is  now  made,  and  after  the  skin  has 
retracted  the  soft  parts  are  divided  down  to  the  bone  by  a 
vigorous  transverse  cut  at  the  level  of  the  retracted  skin. 

The  outer  flap  is  well  drawn  up,  and  disarticulation  is 
effected  from  the  outer  side,  ie,,  by  tirst  dividing  the  external 
lateral  ligament. 

»H(tmoTrhage,^k  few  muscular  branches  are  divided  in  the 
xtemal  flap.     Tlie  brachial  artery,  just  above  its  bifurcation, 
J  fovmd  divided  on  the  face  of  the  internal  woimd. 
Comment, — Several    methods    of  disarticulating   at  the 
elbow-joint  have    been  advised  or  practised   in  addition  to 
those  described.     Among  these  may  be  mentioned  the  amputa- 
tion by  lateral  flaps,  the  external  being  the  larger ;  by  antero- 
posterior flaps,  the  anterior  predominating ;  and  by  a  racket 
incision,  the  queue  of  which  is  over  the  olecranon. 
^m       In  estimating  the  comparative  value  of  the  four  methods 
^Bescribed,  it  will  be  observed  that  collectively  they  meet  almost 
^ftfvery  condition  of  limited  or  unequal  lesion  in  which  the 
^Teleclion  of  flaps  has  to  be  influenced  by  the  position  of  the 
damaged  parts. 

The  eUiptical  metkod — and  notably  the  amputation  by  the 
anterior  ellipse — is  on  the  whole  the  best,  provided  of  course 
that  the  tissues  upon  the  flexor  side  of  the  limb  are  soimd. 

Inasmuch  as  in  cases  of  accident  demanding  disarticulation 
the  damage  to  the  soft  parts  is  very  often  upon  the  posterior 
aspect  of  the  joint,  the  operation  is  of  extensive  application. 

The  flap  is  well  supplied  with  blood,  and  provides  an 
excellent  covering  for  the  bone.  Efiicient  drainage  is  per- 
mitted, and  there  is  no  skin-pouch  left  over  the  region 
occupied  by  the  olecranon.  The  cicatrix  is  removed  from  the 
extremity  of  the  stump.     A   considerable   demand   is  made 
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upon  the  tissues  on  the  front  of  the  limb, 
axtensivo  division  of  muscle  substance. 

The  operatioo  by  the  auteHor fla p  has  the  main  advantages 
of  this  method,  and  alsc>  its  dLsadvantages,  It  provides,  how- 
ever,  a  less  ethcient  covering  for  the  condyles,  and  the  olecranon 
pouch  is  left.  It  makes,  on  the  other  hand,  a  less  demand 
upon  the  tissues  on  the  front  of  the  hmb. 

The  amputation  by  the  |K>steriur  ellipse  provides  a  cover- 
ing for  the  bone  composed  of  skin  accustomed  to  withstand 
pressure.  The  flap  is,  however,  somewhat  scanty*  and  of 
uneven  thickness.  It  is  not  well  supplied  with  blood,  and  the 
conditions  of  the  stump  are  by  no  means  well  adapted  for 
efficient  drainage. 

The  circidar  operation  is  a  little  difficult  to  perform.  It 
involves  but  a  comparatively  small  sacrifice  of  parts.  The 
main  artery  and  the  muscles  are  squarely  cut,  and  the  whole 
woimii -surface  is  consequently  smalL  Excellent  drainagi?  is 
afforded  The  end  of  the  humerus  is,  on  the  other  hand 
somewhat  scantily  covered,  and  the  cicatrix  occupies  the  bm 
extremity  of  the  stump. 

The  disarticulation  of  the  »i7icfle  external  flap  is  well  suited 
for  cases  of  unequal  and  limited  destruction  of  parts,  us  ii» 
some  instances  of  gunshot  injury.  The  flap,  while  it  proTidef 
&  good  covering  for  the  bone,  is  not  well  suppUed  with  blood 
and  does  not  encourage  the  most  efficiont  <lrainage.  Tlie  re- 
sulting cicatrices  may  be  found  to  be  inconveniently  plactJ 
when  an  artitieial  forearm  and  hand  are  adjusted. 

The  After-treatment  of  IHsarticidations  at  the  Hhow  - 
There  is  nothing  noteworthy  with  regard  to  the  aiter-treat' 
nient  of  these  operation  wounds  except  the  following : — 

The  stump  shoidd  be  kept  niised  upon  a  sup|)orting 
piUow* 

As  some  of  the  flaps  are  bulky,  and  not  disposed  to  fall  io^*^ 
place,  substantial  sutures  are  required,  and  these  should  xwt  be 
too  early  removed 

There  is  usually  so  considerable  a  discharge  provided  I'J 
the  sjTiovial  membrane  that  the  stumji  should  be  drninw 
with  a  tube.  The  tube  in  an  ordiiuiry  case  need  not  be 
retained  for  longer  than  forty-eight  hours. 
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CHAPTER    XVIIL 

Amputation  of  the  Arm. 

The  surgical  rule  that  the  least  possible  amount  of  the  limb 
should  be  removed  by  amputation  applies  <*f»n.spicuously  to  the 
upper  arm. 

Even  the  short  stump  left  when  the  bone  is  sawn  through 
at  the  sui^cal  neck  is  better  than  that  left  by  disartieulation 
at  the  shoulder-joint  The  operation  not  only  involves  less 
risk  to  the  patient,  but  affords  a  valuable  point  of  attaehmenl 
for  an  artitieial  limb. 

This  amputation  through  the  surgical  neck  will  be 
separately  considered  in  the  next  chapter. 

Anatomical  Points. ^ — In  women,  and  in  those  who  are  fat, 
the  outline  of  the  arm  is  roimded  fmd  fairly  regidar.  It  is  less 
r^ular  in  the  muscular,  in  whom  it  may  be  represented  by 
a  cylinder  somewhat  flattened  on  either  side  and  unduly 
prominent  in  front  (biceps  muscle). 

The  outline  of  the  biceps  muscle  is  distinct,  and  on  each 

ride  of  it  is  a  groove.     The  inner  of  the  two  grooves  is  by  far 

he  more  conspicuous.     It  runs  from  the  bend  of  the  elbow  to 

^the  axilla,  and  indicates  generally  the  position  of  the  basilic 

vein  and  brachial  artery.     The  outer  groove  is  shallow,  and  ends 

^bove  at  the  insertion  of  the  deltoid  muscle.     So  far  as  it  goes, 

marks  the  position  of  the  cephalic  vein. 

The  insertion  of  the  deltoid  can  be  well  made  out,  and  is 
an   important  land-mark.      It  indicates  very  precisely  the 

» middle  of  the  shaft  of  the  humerus,  is  on  the  same  level 
rith  the  insertion  of  the  coraco-bra^hialis  muscle,  and  marks 
le  upper  limit  of  the  braebialis  anticus. 

It  corresponds  also  to  the  point  of  entrance  of  the  nutrient 
artery  (which  nms  towards  the  elbow),  and  to  the  level    at 
li  the  museulo-spiral  nerve  and  superior  profunda  artery 
the  back  of  the  bone. 
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The  brachial  nrtery  in  tho  upper  two- thirds  of  its  course 
lies  on  the  inner  aspect  of  the  shaft  of  the  huiitenis ;  in  the 
lower  third  it  is  placed  directly  in  front  of  the  bone. 

The  superior  profunda  arises  near  the  outlet  of  the  axilla, 
the  inferior  pi'^jfimda  opposite  ilie  t!entre  of  the  humeral  shaft, 
and  the  anastoraotica  mag^na  about  two  inches  above  the  bend 
of  the  elbow. 

The  frequency  with  which  variations  in  the  brachial  artery 
are  met  \\ith  should  be  borne  in  mini 

The  skin  is  thin  and  smooth,  especially  on  the  inner  side 
of  the  hmb.  It  is  upon  this  aspjct  of  the  limb  also  that  it  is 
the  most  retractile.  The  skin  over  the  deltoid  is  to  some 
extent  adherent 

Below  the  middle  of  the  arm  the  biceps  is  the  only  free 
muscle,  the  brachialis  anticus  and  triceps  being  both  closely 
attached. 

Above  the  middle  of  the  arm  nearl}^  all  the  divided  muscles 
— viz.,  the  biceps,  the  deltoid,  the  coraco-brachialis,  and  the 
long  liead  of  the  triceps — are  more  or  less  free  and  capable  of 
retraction. 

WhQe  thei*efore  the  circular  operation  is  well  adapted  for 
the  lower  part  of  the  arm,  it  is  ill-suited  for  the  upjx^r 
segment. 

The  upper  epiphyseal  line  of  the  humerus  is  horizontal, 
and  is  placed  a  Utile  above  the  surgical  neck.  The  epi}>hysis 
joins  the  shaft  at  twenty. 

Instmments. — An  amputating-knife  equal  in  length  of 
blade  U>  one  and  a  half  times  the  width  of  the  Umb  for  trans- 
fixion. A  knife  with  a  still  longer  blade  for  the  circular 
method,  A  stout  knife,  some  four  inches  in  length,  with  w*hich 
skin-tlaps  may  be  marked  out  and  muscles  separated  from  the 
bone.  An  amputating-saw*  Some  seven  or  eight  pi-essure 
forceps.    Artery  and  dissecting  forceps.    Scissors,  retractors,  eta 

Position— The  patient  lies  upon  the  back  and  near  to  one 
or  other  edge  of  the  table,  accoi*ding  to  the  side  of  the  am- 
putation. 

The  hmb  is  horizontal,  and  is  abducted  until  it  is  at  right 
angles  to  the  body. 

The  surgeon  stands  to  the  outer  side  of  the  right  arm 
and  the  huier  side  of  the  left 
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One  assistant  holds  the  hand  and  forearm  and  maniptiktes 
the  Umb.  A  second  stands  above  the  surgeon  and  attends 
to  the  retraction  of  the  divided  ports,  A  third  assistant 
commands  the  main  artery. 

The  following  two  methods  will  be  described.  The  first- 
named  is  considered  to  apply  especially  to  the  lower  half  of 
the  arm,  the  second  to  the  middle  of  the  limb: — 

1,  The  circular  method. 

2.  By  antero-posterior  flaps. 

L  The  Circular  Method  (lower  half  of  tJie  lvmh).—Yvimg 
the  arm  mth  Ids  left  band,  the  surgeon  makes  a  circular  sweep 
through  the  skin.  To  efleet  this  he  passes  his  hand  beneath 
the  Umb,  and  bending  his  ^\Tist  over  the  patient's  arm,  he 
commences  his  incision  with  the  heel  of  the  knife,  upon 
the  surface  of  the  limb  nearest  to  himself  (ie,,  upon  the 
outer  surface  of  the  right  arm  and  the  inner  surface  of  the 
left). 

The  assistant  holding  the  forearm  so  rotates  the  Umb  as  to 
make  the  tissues  meet  the  knife. 

The  cut  can  be  made  to  extend  with  one  sweep  aroimd 
about  three-fourths  of  the  Umb.  The  circle  is  completed  by 
withdrawing  the  knife,  and  having  entered  it  again  at  the 
point  of  commencement,  the  surgeon  now  cuts  in  the 
opposite  direction — ie.,  towards  himself — and  so  incises  the 
small  tract  of  skin  yet  undivided  (Fig.  93,  a). 

The  incision  involves  the  skin  only,  and  care  must  be  taken 
that  the  knife  does  not  pass  deep  enough  to  wound  the 
l>rachial  artery. 

The  integuments  are  now  separated  esi>ecially  along  the 
lines  of  the  intermuscular  septa,  and  the  skin  thus  freed  is  well 
^aad  evenly  retracted  by  the  assistant. 

No  '*cu<f "  of  skin  should  be  turned  back.  In  a  stout  or 
muscular  arm  the  proceeding  is  almost  impossible  unless  a 
lateral  incision  be  niade. 

When  the  skin  has  been  sufficiently  drawn  up,  the 
biceps  is  di\'ideil  about  a  thumb's-breadth  below  the  edge  of 
the  retracted  skin. 

With  a  circular  sweep  of  the  knile  the  remaining  muscular 
tissue  is  divided  down  to  tlie  bone,  as  close  as  possible  to  the 
idge  of  the  divided  integument 
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The  brachial  artery  in  the  upper  two-thirds  of  its  coiu^o 
lies  oo  the  inner  a^spuct  of  the  shaft  of  the  huTuems;  in  the 
lower  third  it  is  placed  directly  in  front  of  the  bone. 

The  superior  profunda  arises  near  the  outlet  of  the  axilla, 
the  inferior  profunda  opposite  the  centre  of  the  humeral  shaft, 
and  the  anastoraotica  magna  about  two  inches  above  the  bend 
of  the  elbow. 

The  frequency  with  which  variations  in  the  brachial  artery 
are  met  with  should  be  borne  in  mind. 

The  skin  is  thin  and  smooth,  especially  on  the  inner  side 
of  the  limb.  It  is  upon  this  asp jct  of  the  limb  also  that  it  is 
the  most  retractila  The  Fkln  over  the  deltoid  is  to  some 
extent  adherent 

Below  the  middle  of  the  arm  the  biceps  is  the  only  free 
muscle,  the  brachialis  anticus  and  triceps  being  both  closely 
attached. 

Above  the  middle  of  the  arm  nearly  all  the  divided  muscles 
— viz.,  the  biceps,  the  dtdtoid,  the  coraeo-brachiahs,  and  the 
long  head  of  the  triceps — are  more  or  less  free  and  capable  of 
retraction. 

While  therefore  the  circular  operation  is  well  adapted  for 
the  lower  part  of  the  arm,  it  is  ill-suited  for  the  upper 
segment 

The  upper  epiphyseal  line  of  the  humerus  is  horizontal, 
and  is  placed  a  little  above  the  surgical  necL  The  epiphysis 
joins  the  shaft  at  twenty, 

InstnimBnts. — An  amputating- knife  equal  in  length  of 
blade  t*j  one  and  a  hall'  times  the  width  of  the  limb  for  trans- 
fixion. A  knife  with  a  still  longer  blade  for  the  circular 
method,  A  stout  knife,  some  four  inches  in  length,  with  which 
skin-flaps  may  be  marked  out  and  muscles  separated  from  the 
bona  An  amputating-saw.  Some  seven  or  eight  pressure 
forceps.    A  r tery  and  dissecting  forceps.    Scissors,  retractors,  etc, 

FositioiL — The  patient  lies  upon  the  back  and  near  to  one 
or  other  edge  of  the  table,  according  to  the  side  of  the  am- 
putation. 

The  Hmb  is  horizontal,  and  is  abducted  until  it  is  at  right 
angles  to  the  bod}\ 

The  surgeon  stands  to  the  outer  side  of  the  right  arm 
and  the  Innt-r  side  of  the  left. 
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One  assistant  holds  the  hand  and  forearm  and  manipulates 
the  limh.  A  second  stands  above  the  snrgeon  and  attends 
to  the  retraction  of  the  divided  parts.  A  third  assistant 
commands  the  main  artery. 

The   folloi^iag  two  methods  will  be  described     The  first- 
named  is  considei"ed  to  apply  especially  to  the  lower  half  of 
the  arm,  the  second  to  the  middle  of  the  Urab : — 
1,  The  circular  method. 
%  By  antero-posterior  ilaps. 
L  The  Circular  Method  {lower  half  of  the  Kmby — ^Fixing 
the  arm  with  his  left  hand,  the  surgeon  makes  a  circular  sweep 
through  the  skin.     To  effect  this  he  passes  his  hand  beneath 
the  limb,  and  bending  his  ^xist  over  the  patient's  arm,  he 
commences  his  incision  with  the  heel  of  the   knife,  upon 
the  surfisice  of  the  limb  nearest  to  himself  (ie.,   upon    the 
outer  surface  of  the  right  arm  aind  the  umer  surface  of  the 
left). 

The  assistant  holding  the  forearm  so  rotates  the  limb  as  to 
make  the  tissues  meet  the  knife. 

The  cut  can  be  made  to  extend  with  one  sweep  aroimd 

about  three-fourths  of  the  Umb.     The  circle  is  completed  by 

withdrawing  the  knife,  imd  having  entered  it  again  at  the 

point    of    commencement,    the  surgeon    now  cuts  in    the 

opposite  direction — ie..  towards  himself* — and  so  incises  the 

small  tract  of  skin  yet  midividod  (Fig.  93,  a). 

^B       The  incision  involves  the  skin  only,  and  care  must  be  taken 

Vthat  the  knife  does  not  pass  deep  enough   to  wound   the 

Bbrachial  artery. 

^B  The  integuments  are  now  separated  es(3ecially  along  the 
HSmes  of  the  intermuscular  septa,  and  the  skin  thus  freed  is  well 
^iKid  evenly  retracted  by  the  assistant. 

No  ''cuff"  of  skin  should  be  turned  back.  In  a  stout  or 
muscular  arm  the  proceeding  is  almost  impossible  unless  a 
lateral  incision  be  made. 

When  the  skin  has  been  sufficiently  drawn  up,  the 
biceps  is  divided  about  a  thumb's-breadth  below  the  edge  of 

the  retracted  skin. 

With  a  circular  sweep  of  the  knife  the  remaining  muscular 
ssue  is  divided  down  to  the  bone,  as  close  as  possible  to  the 
f^ge  of  the  divided  integument. 
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This  circular  cut  is  made  in  tho  same  maimer  as  the  first 
incision  in  the  skin. 

The  assistant  still  further  retracts  the  divided  soft  parts, 
until  they  apiiear  as  a  kind  of  fleshy  cone.  A  se(3ond  curcular 
incision  is  now  made  at  the  base  of  this  cone,  at  the 
level  of  the  now  fully  retracted  mtcgunient  The  knife  is 
carried  doT\Ti  to  the  humerus. 

The  bone  is  now  cleared,  the  periosteum  divided,  the 
retractors  are  applied,  and  the  shaft  is  sawn  through. 

Before  applying  the  saw,  it  is  well  to  see  that  the  mus- 
culo-spu*al  nerve  is  cleimly  severed.  It  is  apt  to  escape 
division,  as  it  lies  in  the  bony  groove,  and  to  be  mangled  by 
the  saw. 

The  sutures  are  so  applied  that  the  cicatrix  becomes 
vertical  (antero-posterior),  to  ensure  good  drainage. 

Owing  to  the  fact  that  the  skin  upon  the  antero-intemal 
aspect  of  the  hmb  retracts  more  than  does  that  upon  the 
remaining  part  of  the  surface  of  the  arm,  it  follows  that  the 
cicatrix  after  an  ordinary  circular  amputation  is  not  terminal, 
but  is  drawn  forwards  and  inwards. 

To  secure  a  terminal  cicatrix,  the  circular  incision  should 
be  not  quite  horizontal,  but  should  inchne  lower  down  upon 
the  antero-inlernal  aspect,  as  shown  in  Fig.  93,  a. 

HcBmorrkage, — The  vessels  are  divided  upon  the  face  of 
the  stump — the  brachial  to  the  inner  side  with  the  median 
nerve ;  the  superior  profunda  upon  the  postero-extemal  aspect 
of  the  bone  with  the  musculo-spiral  nerve ;  the  inferior  pro- 
funda to  the  inner  side  of  the  brachial  with  the  idnar  nerva 
In  addition  to  these  three  vessels  several  muscular  branches 
will  need  to  be  secured 

2.  By  Antero-posterior  Flaps  (miMle  of  the  limb).— The 
base  of  each  flap  should  be  equal  to  one-half  the  circum- 
ference of  the  limb. 

The  length  of  the  anterior  flap  should  equal  that  of  the 
diameter  of  the  limb.  Tlie  posterior  flap  should  be  half  the 
length  of  the  anterior. 

Both  are  U-shaped,  and  the  incisions  defining  them  are 
commenced  Just  below  the  future  saw-line  (Fig,  93,  b). 

These  incisions  are  so  disposed  that  the  brachial  arteiy 
comes  in  the  posterior  flap,  and  great  care  must  be  taken  that 
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the  division  between  the  flaps  is  not  just  over  the  vessel,  which 
would  in  such  case  probably  bo  split  in  cutting  the  flaps  by 
transfixion. 

An  assistant,  grasping  the  limb  by  the  elbow  and  wrist, 
flexes  the  forearm   and  rotates 

•  the  extremity  as  required. 
In  marking  out  the  anterior 
flap  the  arm  is  so  rotated  that 
the  flexed  forearm  is  carried 
towards  the  surgeon.  The  in- 
cision is  commenced  on  the  side 
of  the  arm  farthest  from  the 
operator  (i,e,,  on  the  ulnar  side 
of  the  right  arm  and  the  radial 
side  of  the  left). 

The  knife  is  carried  from 
above  downwarda  As  it  sw^eeps 
across  the  front  of  the  limb  to 
form  the  tip  or  bend  of  the  U 
the  arm  is  held  straight,  and  as 
the  blade  is  carried  upwards  to 
complete  the  other  limb  of  the 
Bu,  the  arm  is  so  rotated  that 
^tiie  foreann  is  carried  away 
from  the  surgeon. 

The  posterior  flap  is  marked 
out  with  the  knife  in  the  same 
way,  the  ann  being  lifted  up 
so  that  the  sui^eon  can  see  the 

■post^^^rior  surface. 
These  incisions  concern  the  skin  only. 
The    skin    having    been    evenly    freed    all    round,    the 
^anterior  and  posterior  flaps  are  cut  by  transfixion,  the  edge  of 
^the  knife  being  brought  out  at  the  level  of  the  retracted 

skin* 
_        As  already  naid,  oaro  must  be  taken  not  to  transfix  nor  to 
fslit  the  brachial  ft^ter}^ 

The  bone  having  been  freed  up  to  the  saw-line,  and 
,  the  flaps  well  drawn  up,  the  humerus  Ls  divided,  care  being 
[taken  of  the  musculo-spiral  nerva    (See  page  376.) 
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Fig.  98.— A,  Oiroulor  (mcliniH!)  unpa* 
tfttioD  of  tile  MTiii ;  n,  AmpatAtioo  of 


the  iu-ta  by  ntiteru  posterior  flftpi; 
0,  AnmuUtioo  At  tho  ibouldcr-iomi 
by  ileltoid  flftp. 


378 


OPERATIVE   SURGERY, 


The  objections  which  have  been  urged  (page  302)  against 
the  cutting  of  the  whole  flap  (muscles  and  skin)  by  transtixion, 
apply  with  especial  force  to  this  part. 

The  flaps  so  cut  are  cut  i^dthout  precision,  and  the  muscles 
and  skin  are  divided  at  the  same  level 

The  rapidity  with  which  the  operation  may  be  performed 
b  its  sole  recommendation. 

ffmmorrkage, — Some  muscular  arteries  are  divided  in  the 
anterior  flap.     In  the  posterior  flap  the  braehiai  the  superior 
profunda,  and  the  inferior  profunda  are 
found  severed. 

Other  Methods.^Among  the  many 
other  methods  of  amputating  the  arm 
may  be  mentioned — 

(a)  A7rtputation  by  Lateral  Flaps 
(Vermale's  operation).  As  the  inner  flap 
retracts  the  more,  it  is  cut  the  longer ; 
the  flaps  are  marked  out  by  skin  inci- 
sions and  the  soft  parts  are  then  cut 
by  transfixion. 

There  is  nothing  to  recommend  this 
procedure, 

(b)  Teales  Amputation  has  been 
performed  in  the  lower  part  of  the 
arm.  The  long  flap  is  placed  upon 
the  antero-external  aspect  of  the  limb, 
so  that  the  brachial  arterj^,  with  the 
median  and  uhiar  nerves,  are  found  di- 
vided in  the  posterior  flap  (Fig.  94,  a). 
The  operation  would  be  of  use  in  some 
cases  of  limited  injury. 

(c)  Malgaigne's  Opemtion  consists 
in  cutting  a  single  rounded  flap,  usually 
from  the  flexor  surface — a  proceeding 
*'  ne  durant  par  une  minute," 

(d)  The  method  knoT\"n  as  ''Amputation  by  Aniero- 
posterior  Flaps  with  Circular  Division  of  Muscle,"  is  merely  a 
modification  of  the  circular  method.  It  is  little  more  than 
the  turning  back  of  a  divided  skin  '*cuflV'  The  flaps  are 
about  3  to  3i  inches  long,  and  the  cutting  of  them  renders 


Fig.  94.— A,  AmpnUtion  of 
the  arm  by  Tcale'i 
method ;  D,  Amputatioti 
•thToiig^h  the  AurgWlneok 
bj  lingle  pxternid  flap. 
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easy  the  retraction  of  the  integuments — the  least  simple  part 
of  the  usual  circular  operation. 

The  operation  is  well  suited  for  very  bulky  or  very  muscular 
limbs. 

Comment — The  circular  operation  is  peculiarly  well 
adapted  for  the  lower  half  of  the  arm,  and  is  undoubtedly  the 
best  procedure  for  amputation  in  that  situation.  The  method 
is  not  applicable  to  the  upper  half  of  the  limb,  owing  to  the 
freedom  of  the  muscles  and  their  consequent  ready  retrac- 
tion. It  is  here,  therefore,  that  the  flap  operation  proves  so 
serviceable. 

A  terminal  cicatrix  would  appear  to  be  the  one  most  likely 
to  be  free  from  pressure  when  an  artificial  limb  has  been 
adjusted. 

After  the  antero-posterior  flap  operation,  the  superior 
retraction  of  the  anterior  flap  tissues  tends  in  time  to  make  the 
cicatrix  terminal 

The  after-treatment  of  these  operations  calls  for  no  especial 
comment 


CHAPTER   XIX. 

Amputation    theough  the   Surgical   Neck   of   the 
Humerus, 

In  this  operation — the  amputation  intraddtrndiewne  of  the 
French — the  bone  is  sawn  through  between  the  tuberosities  of 
the  humerus  and  the  insertions  of  the  pectoralis  major  and 
latissimus  dorsi. 

Tho  muscles  left  attached  to  the  bone  in  the  stump  are 
the  siibscapularis,  the  supraspinatus,  infraspinatus,  and  teres 
minor 

The  saw-cut  is  a  little  way  below  the  epiphyseal  line.  It  is 
difficult  to  avoid  openmg  the  tubular  prolongation  of  the 
synovial  membrane  of  the  joint  wliich  accompanies  the  biceps 
tendon  in  its  groove. 

The  bursa  beneath  the  subscapularis  tendon  commonly 
corammiicates  with  the  joint,  and  may  be  wounded  in  operat- 
ing carelessly. 

The  posterior  circumflex  artery  and  the  circumflex  nerve 
wind  round  the  surgical  neck  of  the  humerus. 

The  advantagfj^  claimed  for  the  operation  are  these : — 

(a)  The  mortality  ia  said  to  be  less  than  that  attending 
disarticulation  at  the  shoulder. 

(b)  The  resulting  stump  is  of  considerable  value  in  attaching 
an  artidcial  limb,  and  the  scapular  muscles  do  not  waste  to  the 
same  degree  as  occurs  after  amputation  at  the  joint. 

(c)  The  roundness  of  the  shoulder  is  to  a  considerable 
extent  preserved. 

The  dwailvantages  are  the  following : — 

(a)  There  is  much  risk  of  oy^ening  the  shoulder-joint 
through  the  synovial  diverticula. 

(h)  In  young  subjects  the  epiphysis  is  apt  to  produce  bone 
after  the  operation,  and  to  cause  a  conical  stump. 
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(I  once  performed  this  operation  upon  a  lad  of  twelve,  and 
had  on  two  subsequent  occasions  to  remove  portioiis  of  the 
shaft  of  the  bone,  to  rid  the  patient  of  a  conical  stump  produced 
by  an  active  growth  of  the  epiphysis.  The  stump,  however,  iis 
it  appeared  when  the  lad  reached  the  age  of  eighteen  years, 
was  admirable.) 

(c)  The  stump  may  be  rigidly  abducted  by  the  muscles 
attached  to  the  great  tuberosity,  and  become  painful  and  in- 
convenient 

The  operation  may  be  advised  in  subjects  over  sixteen, 
where  the  case  is  uncomplicated  and  there  is  every  prospect 
of  obtaining  speedy  healing  without  suppuration. 

One  of  two  methods  may  be  selected  : — 

1.  Guthrie's  Operation  by  the  Oval  Method— The  follow- 
ing is  Guthrie's  description  (/' Coininentaries/' 5th  eA,  1853, 
page  120): — "  Amputatitm  of  the  arm  inunediately  below  the 
tuberosities  of  the  humerus  ought  to  be  done  in  the  foUow- 
ing  manner  :^The  ann  being  rais«:^d  from  the  side,  and  an 
Assistant  having  compressed,  or  being  ready  to  compress,  the 
Bubclavian  artery,  the  surgeon  commences  his  incision  one  or 
two  fingers'-breadth  beneath  the  acromion  process,  and  carries 
it  to  the  inside  of  the  arm,  below  the  edge  of  the  pectoral 
muscle,  then  under  the  arm  to  the  outside,  where  it  is  to  be 
met  by  another  incision  begun  at  the  same  spot  as  the  Hrst, 
below  the  acromion  process. 

"  The  integtiments  thus  divided  are  to  be  retracted,  and  the 
muscular  part^  cut  through,  until  the  bone  is  cleared  as  high 
as  the  tuberosities.  The  artery  w^ill  be  seen  at  the  under  part, 
and  should  be  pulled  out  by  a  tenaculum  or  forceps,  and  se* 
cured  as  sotm  as  divided.  The  bone  is  best  sawn,  the  surgeon 
standing  on  the  outside.  The  nerves  should  be  cut  short,  and 
the  Haps  brought  together  by  sutures. 

**  There  are  few  or  no  other  vessels  to  tie,  and  the  cure 
is  completed  in  the  usual  time,  whilst  the  rotundity  of  the 
shoulder  is  pres^irved/' 

2.  By  Single  External  Flap  —This  operation  is  thus 
describcil  by  Fanibouf  :— 

The  surgeon  marks  out  a  U-shaped  flap,  the  width  of  which 
is  equal  to  one-half  the  circumforence  of  the  limb,  while  its 
length  is  not  less  than  that  of  the  diameter  of  the  extremity. 
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The  base  of  the  flap  should  be  two  fiBgers'-breadth  below 
the  future  saw-line  (Fig.  94,  b). 

The  internal  incision  is  slightly  curved  downwards. 

The  incisions  at  first  involve  the  skin  only. 

WTien  the  integuments  have  retracted  evenly,  the  external 
flap  is  cut  by  transfixion.  The  tissues  composing  it  are  picked 
up  with  the  left  hand  as  the  knife  is  passed  across  the  base  of 
the  flap  as  near  the  surgical  neck  as  possible. 

The  structures  on  the  inner  side  of  the  limb,  including  the 
axillary  vessels  and  nerves,  are  now  divided  one  by  one,  with 
the  following  precautions : — 

Especial  caro  should  be  taken  to  preserve  the  tendon  of  the 
great  pectoral  muscle. 

When  the  bone  is  exposed,  the  periosteimi  is  divided  below 
the  bicipital  groove,  and  is  carefully  stripped  up  along  that 
groove  by  means  of  an  elevator,  taking  with  it  the  greater 
part  of  the  insertion  of  the  pectoralis  major. 

The  synovial  sheath  of  the  biceps  tendon  should  not  be 
opened,  and  that  tendon,  having  been  picked  up  with  the 
finger,  should  be  divided  moderately  low  down.  The  coraco- 
braehialis  is  divided  with  it 

The  axillary  vessels  should  be  cautiously  exposed,  and  the 
artery  and  vein  ligatured  before  they  are  cut 

The  nerve  cords  must  be  severed  high  up  after  they  have 
been  individually  isolated. 

The  tendons  of  the  latissimus  dorsi  and  teres  major  are 
divided  close  to  the  bone,  although  portions  of  their  attached 
fibi^s  are  separated  with  the  periosteum 


CHAPTER   XX 

Disarticulation  at  the  Shouldeh- Joint. 

Anatomical  Points. — The  roimdiiess  and  pruminence  of 
the  point  of  the  shoulder  depend  upon  the  development  of 
the  deltoid  and  the  position  of  the  upper  end  of  the  humerus. 
The  part  of  the  humerus  felt  beneath  the  deltoid  is  not  the 
head,  but  the  tuberosities — the  greater  tuberosity  externally, 
the  lesser  in  front 

A  considerable  portion  of  the  articular  head  of  the  bone 
can  be  felt  by  the  fingers  placed  high  up  in  the  axilla  when 
the  arm  is  abducted 

The  head  of  the  himierus  faces  very  much  in  the  direction 
of  the  internal  condyle. 

The  groove  between  the  pectoralis  major  and  deltoid 
muscles  is  usually  to  be  made  out  In  it  nm  the  cephalic 
vein  and  a  large  branch  of  the  acromio-thoraeic  artery.  Near 
the  groove  and  a  little  below  the  clavicle  the  coracoid  process 
niay  be  felt  The  process,  however,  does  not  actually  present 
in  the  interval  between  the  two  mus<iles,  but  is  covered  by 
the  innermost  fibres  of  the  deltoid. 

The  position  of  the  coraco- acromial  ligament  may  be 
defined,  and  a  knife  thrust  through  the  middle  of  it  would 
strike  the  biceps  tendon  and  open  the  shoulder-joint 

When  the  arm  hangs  at  the  side  with  the  hand  supine, 
the  bicipital  groove  looks  directly  forward 

In  this  posture  the  head  of  the  bone  lies  entirely  to  the 
outer  side  of  a  line  drawn  vertically  downwards  from  the 
coracoid  procesa 

The  skin  over  the  deltoid  is  comparatively  thick  and 
adherent,  and  retracts  UtUe  when  divided.  The  skin  over  the 
pectoral  muscle  and  over  the  inner  surl'ace  of  the  arm  near  the 
axilla  is  finer,  and  retracts  considerably  when  severed 

The  muscles  about  the  shoulder-joint  and  their  precise 
attachments  should  be  borne  in  mind 
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The  capsule  of  the  shoiilder-joint  is  very  lax  Its  superior 
part  is  best  exposed  by  cany^ing  the  elbow  across  the  chest ; 
rotation  of  the  arm  outwards  brings  the  anterior  part  of 
the  capsule  to  the  front,  and  rotation  inwards  the  posterior 
part 

The  great  8ubacr*jmial  bursa  intervenes  between  the  cap- 
sule and  the  acromion  process. 

The  main  blood  supply  of  the  deltoid  muscle  is  derived 
from  the  posterior  circumfles:  artery. 

This  artery,  with  the  circumflex  nerve,  crosses  the 
humerus  in  a  horizontal  line  which  is  about  a  fingers- 
breadth  above  the  centre  of  the  vertical  axis  of  the  deltoid 
muscla 

The  dorsalis  scapulte  artery  crosses  the  axillarj^  border  of 
the  scapula  at  a  point  corresponding  to  the  centre  of  the 
vertical  axis  of  the  deltoid  muscle. 

The  acromio-thoracic  artery  emerges  at  the  upper  border 
of  the  pectoralis  minor,  i.e.,  at  a  spot  where  a  line  drawn  from 
the  third  rib  (near  its  cartilage)  to  the  coracoid  process  crosses 
the  Une  of  the  axillary  artery. 

Air  may  be  drawn  into  the  axillary  vein  or  into  some  of 
its  larger  tributaries  if  they  are  wounded  and  happen  to  be 
exposed  to  the  atmosphere— as  after  sponging — during  an 
inspiration. 

Methods  of  Controlling  Haemorrhage  during  the  Opera* 
tioiL — 1.  The  method  of  controlling  bleeding  by  means  of  an 
elastic  band,  which  is  carried  across  the  axilla  and  brought 
well  up  over  the  point  of  the  shoulder,  is  strongly  to  be  con- 
demned as  useless  and  dangerous.  In  8ut*h  a  method  the 
axillarj^  artery  is  compressed  mainly  against  the  humerua  At 
the  moment  of  the  disarticulation,  the  band  is  apt  to  sUji, 
It  is  in  the  way  of  the  operator,  and  cannot  with  any  in- 
genuity be  made  trustworthy. 

%  The  compression  of  the  subclavian  artery  in  the  neck 
against  the  first  rib  is  a  more  certain  mode  of  controlling 
bleeding. 

The  vessel  is  compressed  with  the  fingers  or  with  an 
instrument  shaped  like  the  handle  of  a  door-key.  In  stout 
and  muscular  subjects,  and  in  cases  where  the  clavicle  is  lifted 
up,  this  method  is  not  applicable.     L'nder  such  circumstaucBft 
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6ome  Burgeoos  have  advised  that  an  incision  should  be  made 
over  the  third  part  of  the  subclavian,  and  the  finger  or  a  com- 
pressor be  introduced  throngh  the  wound  in  order  that  the 
ftftery  might  be  more  directly  reached, 

I  Except  under  special  circumstances,  compression  of  the 
subclavian  is  not  to  be  advised.  Even  with  a  skilled  and 
careful  assistant  the  method  is  not  absolutely  trustworthy. 
[The  fingers  are  apt  to  slip  during  the  movements  of  the  limb 
ir  of  the  patient,  and  the  assistant  who  controls  the  artery  is 
me  what  in  the  way. 

The  methods  that  are  the  most  valuable  are  the  two  next 
described- 

3,  The  main  artery  may  be  compressed  in  the  flap  by  the 
fingers  of  an  assistant,  who  takes  hold  of  the  pait  immediately 
before  the  vessel  is  divided. 

This  procedure  is  described  in  the  account  of  Spence's 
operation  (page  388). 

4  The  artery  may  be  exposed  and  hgatured  before  it  is 
divided  and  early  in  the  course  of  the  operation.  An  account 
of  this  method  is  given  in  the  description  of  I^rrey*s  disarti- 
culation  (page  390). 

Methods  of  Operating. — SediUot  enumerates  twenty  dif- 
ferent methods  of  disarticulating  at  the  shoiUder-joint,  and 
Lisfranc  refers  to  no  less  than  thirty-six  procedures  under  this 
head. 

I  Farabeuf  gives  illustrations  of  thirty  diflerent  amputations 
at  the  shoulder.  These  illustrations  form  an  excellent 
historical  atlas,  of  which  the  author  modestly  says,  "  II  n  est 
pas  complet,  quoique  plus  que  suffisant" 

Many  of  these  operations  have  been  long  abandoned,  and 
are  merely  curious.  Among  such  may  be  placed  amputa- 
tions by  an  axillary  flap,  as  practised  by  the  elder  Ledmn  in 
1715,  and  later  by  Petit  and  Garengeot 

Others  are  merely  modiiications  of  well-recognised  opera- 
tions, as  illustrated  by  the  various  forms  of  external  flap  and 
af  antero-posterior  flaps. 

I  The  majority  may  be  classified  as  modiiications  of  the  oval 
or  racket  operations. 

It  is  desirable  in  any  disarticulation  performed  at  the 
houlder  that  the  acromion  process  should  be  left,  since  it  lielps 
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to  preserve  some  roiiBdness  to  the  shoulder  and  to  \ 
point  of  support  for  aii  artitieial  limb. 

It  is  important  also  that  the  axillary  vessels  be  so  a|>- 
proaehed  as  to  bo  cleanly  and  certainly  cut,  and  that  it  be 
possible  to  secure  them  before  they  are  divided 

The  glenoid  fossa  should  have  as  good  a  covering  m 
is  possible,  and  the  methods  most  frequently  practised  are 
those  in  which  the  preservation  of  the  whole  or  greaf^ff 
part  of  the  deltoid  muscle  is  a  conspicuous  feature. 

The  wound  should  be  vertical  if  efficient  drainage  is  to  be 
secured 

It  is  well  that   the   axillary  nerves  should  be  divided 

The   following'  modes  of  disarticulating  at  the  ^houl 
will  be  described  :— 

L  The  ra4"ket  method. 

A,  Sjiinicc's  operation. 

B.  Larrey's  operation. 

2.  The  external  or  deltoid  flap. 

3.  Other  methods. 
Instruments.^ — A  stout  knife  with  a  blade  from  four  to  fi^e 

inches  in  length.  (If  d  transfixion  operation  be  performed,  an 
amputatLng'knife\rith  a  blade  eqiud  in  length  to  one  diiifii»4*:?f 
and  a  half  of  the  limb  will  be  required)  A  smlpeL  T<?n 
pressure  forceps.  Artery  and  dissecting  forceps.  An  anauryBiD 
needle,  metal  retractors,  scissors,  etc. 

Position. — The  patient  lies  close  to  the  edge  of  the  table, 
with  the  shoulders  raised  and  the  head  turned  to  the  opposiw 
side.     The  upper  limb  is  carried  a  Uttle  from  the  side. 

The  surgeon  should  stand  to  the  outer  side  of  the  limb  in 
the  case  of  both  the  right  and  the  left  anns.  It  is  often,  how- 
ever, more  convenient  to  stand  to  the  inner  side  of  the  left 
extremity. 

Three  assistants*  are  required  One  stands  above  tht 
operator,  by  the  patient's  head,  and,  leaning  over  the  sbouW^f' 
retracts  the  flaps  and  compresses  the  axillary  vessek  befow 
they  are  divided. 

A  second  assistant^  standing  below^  the  surgeon^  by  th« 
patient's  hip,  holds  the  Hmb  and  manipulates  it  as  !«• 
quired 
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The  third  attends  to  the  spongmg*  He  is  placed  either 
facing  the  surgeon  and  upon  the  other  side  of  the  table,  or  by 
the  shoulder. 

1.  The  Racket  Method. — (a)  Spence's  Operation. — The 
following  Is  Prot  Spence's  own  account  ('*  Lectures  on  Surgei-y/' 
vol  ii,,  pa^e  662)  :— 

**(1)  Supposing  the  right  arm  to  be  the  subject  of  ampii- 
t4itioa  The  arm  being  slightly  abducted,  and  the  head  of  the 
hunienis  rotated  outwards  if  possible,  with  a  broad  strong 
bi8t4>ury  I  begin  by  cutting  down  upon  the  head  of  the 
humerus,  imraediately  external  to  the  coracoid  process,  and 
carrj*  the  incision  down*  through  the  clavicular  fibres  of  the 
deltoid  and  peotoralis  major,  till  I  reach  the  humeral  attach- 
ment of  the  latter  muscle,  which  I  divide, 

"I  then,  with  a  gentle  mirv'o.  carry  the 
and  fiiirly  iJirough  the  lower  fibres  of  the 
deltoid  towards  thi;  pt»sterior  border  of  the 
axilla,  unless  the  textures  be  much  torn. 
(The  incision  so  far  is  carried  the  whole 
length  directly  down  to  the  l>one.) 

**  I  next  mark  out  the  line  of  the  lower 
part  of  the  inner  section  by  carrying  an 
incision  through  the  skin  and  fat  only, 
from  the  point  where  my  straight  incision 
terminated  {Le.,  at  the  lower  end  of  the 
insertion  of  the  pectoralis  major),  across 
the  inside  of  the  arm,  to  meet  the  in- 
cision at  the  outer  part  (Fig.  95).  This 
ensures  accuracy  in  the  line  of  union,  but 
is  not  essential 

'*  (2)  If  the  fibres  of  the  deltoid  have 
been  thoroughly  divided  in  the  line  of  incision,  the  flap  so 
marked  out  can  be  easily  separated  (by  the  point  of  the  finger, 
i^-ithout  further  use  of  the  knife)  from  the  bone  and  joint, 
together  with  the  tnmk  of  the  posterior  circumflex,  which 
enters  its  deep  surface,  and  be  drawn  upwards  and  backwards 
flo  aa  to  expose  the  head  and  tuberosities. 

"(3)  The  tendinous  insertions  of  the  capsular  muGcleSt 
the  long  head  of  the  biceps  and  the  capsule,  are  next  divided 
by  cutting  directly  on  the  tuberosities  and  head  of  the  bone 


Fig.  06.  —  DisABTimr- 

ULTIOJr        AT         THS 

saouLDsa  bt  RAxnasr 

operation,) 


OFBUATIVE    SURGERY. 


(the  humerus  being  rotated  by  the  assistant  as  required). 
The  broad  subscapular  tendan  especially,  being  veiy  fully 
exposed  by  the  incision,  can  be  much  more  easily  and  com- 
pletely divided  than  in  the  double-flap  method.  By  keeping 
the  large  outer  flap  out  of  the  way  by  a  broad  copper 
spatula  or  the  finger  of  an  assistant,  and  taking  care  to  keep 
the  edge  of  the  knife  close  to  the  bone,  as  in  excision,  the 
trunk  of  the  posterior  circumflex  is  protected. 

'*  Disarticulation  is  then  accomplished,  and  the  limb  re- 
moved by  dividing  the  remaining  soft  pait^  on  the  axillary 
aspect" 

(4)  This  linal  step  of  the  operation  is  efl:ected  as  follows: — 

The  arm,  abducted  and  rotated  out,  is  thrust  upwards  by 
an  assistant  until  the  head  of  the  bone  is  projecting  well 
above  the  glenoid  cavity.  The  surgeon,  taking  hold  of  the 
head  thus  made  prominent,  draws  it  away  from  the  trunk, 
while  he  passes  his  knife  l^ehind  it  so  as  to  cut  the  posterior 
part  of  the  capsule  and  the  only  remaining  tissues — those  of 
the  axUla- — which  connect  the  arm  to  the  trunk. 

An  assistant  follows  the  knife  with  his  two  thumbs,  while 
he  keeps  the  fingers  of  both  hands  spread  out  over  tho 
axillary  integument.  Just  before  the  main  vessels  are  di- 
vided he  firmly  compresses  them,  and  holds  the  flap  imiil  the 
several  trunks  are  secured. 

All  the  soft  parts  of  the  axillary  aspect  are  divided  with 
one  sweep  of  the  knife,  which  is  made  to  emerge  from  the 
skin  wound  already  marked  out.  The  operation  is  completed 
by  cutting  the  axillary  nerves  short,  and  by  uniting  the 
wound  so  as  to  form  a  vertical  cicatrix. 

Spence  pointed  out  that  the  main  vessel  might  be 
secured  by  ligature  early  in  the  operation,  if  thought  well. 
'*  By  a  few  touches  of  the  bistoury,"  he  whites,  **  the  v^sel  can 
be  exposed,  and  can  then  be  tied  and  divided  between  two 
ligatures,  so  as  to  allow  it  to  retract  before  dividing  the  other 
textures." 

In  disarticulating,  the  capsule  shoukl  be  divided  trans- 
versely by  a  cut  made  upon  the  head  of  the  bone.  The  three 
muscles  attached  to  the  greater  tuberosity  are  cut  while  the 
humerus  is  being  rotated  in,  the  subscapularis  while  it  is 
being  rotated  out. 
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If  the  humerus  be  fractured,  the  upper  fragments  should 
be  grasped  with  lion  forceps  ixs  soon  as  the  deltoid  flap  has 
been  dissected  up,  and  manipulated  as  required  during  the 
disartinulatioB. 

When  the  limb  is  very  muscular,  Spence  advised  that  the 
skin  and  fat  should  be  raised  a  little  from  the  deltoid  along 
the  outer  part  of  the  incision,  and  that  when  a  certain 
amoimt  of  the  lower  portion  of  the  muscle  had  been  exposed 
its  fibres  should  be  divided  by  a  second  incision.  This  deep 
incision  would  be  a  good  deal  higher  than  the  one  usually 
made,  and  so  an  excess  of  muscular  tissue  in  the  flap  would 
be  avoided 

Hcemorrhage.' — The  main  artery  is  divided  between  the 
origins  of  the  posterior  circumflex  artery  and  the  superior 
profunda 

On  the  edsjes  of  the  vertical  incision  there  may  be 
bleeding  from  the  humeral  branch  of  the  acromio-thoracic 
artery,  and  m  the  depths  of  that  incision  the  anterior  cir- 
cumflex artery  will  be  divided. 

There  will  be  bleeding  from  muscular  branches  in  the 
deltoid  flap,  and  considerable  hiT'iiiorrhage  should  the  pos- 
terior circumflex  artery  be  unintentionally  cut. 

(b)  Larreys  Operation.— Thm  is-  the  method  designated 
by  Farabeuf  as  the  best  of  the  many  operations  for  dis- 
articulation at  the  shoulder. 

Tlie  skin  incisions  are  those  given  by  Larrey,  the  mode  of 
dividing  the  muscles  is  ascribed  to  Marcellin  Puval,  and  the 
method  of  securing  the  main  artorj"  to  Yenieuil 

(1)  The  limb  being  held  a  short  distance  away  from  the  side 
by  an  assistant,  the  sin*geon  steadies  the  skin  of  the  shoulder 
with  the  left  hand  while  he  makes  a  vertical  cut,  which 
is  commenced  just  below  and  just  in  front  of  the  prominence 
of  the  acromion,  and  is  continued  down  the  arm  for  four 
inches. 

Along  this  incision  the  knife  is  carried  through  the  fibres 
of  the  deltoid  muscle  to  the  bone.  By  means  of  this  pre- 
liminary wound  the  shoulder-joint  may  be  explored. 

(2)  From  the  centre  of  the  vertical  incision  the  oval  part  of 
the  rocket  is  commenced,  and  is  carried  ai^ross  the  front  of 
the  arm  to  pass  transversely  over  the  inner  side  of  tlie  limb 
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on  a  level  with  the  lowest  point  of  the  vertical  incisioiL  It  is 
tinally  continued  up  along  the  postero-external  aspect  of  the 
limb  to  end  where  it  commenced  (Fig.  9G). 

This  oval  cut  at  iirst  involves  the  integunient.s  only.  On 
the  right  arm  it  may  be  made  with  one  sweep  of  the  knife, 
commencing  with  the  anterior  segment  of  the  oval  and 
finishing  with  the  posterior 

On  the  left  extremity  the  two  curved  incisions 
out  the  oval  may  be  commenced  at  the  lowest  point,  and  be 
each  made  by  cutting  from  below  upwanls. 

(3)  The  anterior  part  of  tlic  wound  is  now  deepened  by 
cutting  through  the  anterior  segment  of  the  deltoid.    The 

tendon  of  the  great  pectoral  muscle 
is  exposed,  isolated,  and  divided 
close  to  the  bone.  The  coraco- 
brachialis  and  biceps  are  in  the 
next  place  isolated  and  then  ili- 
vided. 

To  the  inner  side  of  these  struc- 
tures the  axillary  artery  is  expostnl, 
and  is  secured  below  the  origin 
of  the  posterior  circumflex.  It 
may  be  secured  between  two  liga- 
tures and  then  divided. 

(4)  Tie  operator  now  turns 
the  poste  -ior  ]>  at  of  the  oval,  and 
divides  tte  wh>le  of  the  posterior 
segment  oF  the  deltoid,  carrjing  the 
knife  back  to  the  under  part  of  the  axilla. 

While  these  deep  incisions  are  being  made  the  arm  is 
rotated  as  required 

(5)  Disartieufation  is  now  eftected  precisel}*  as  in  the  previoos 
operation,  and  the  remaining  axillary  tissues  which  coimeci 
the  limb  with  the  trunk  are  severed  in  the  same  manner. 

In  this  last  step  of  the  operation  care  should  be  taken 
that  the  knife  cuts  its  way  out  along  the  skin-wound  ahoftdy 
marked  upon  the  surface,  and  that  the  main  vessel  is  sertjred 
only  between  the  ligaturea 

Any  hanging  portions  of  capsule  are  removed,  the  nerves 
ai*e  cut  short,  and  the  wound  is  adjusted  vertically. 
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HfxmoTrliage. — The  main  artery  is  divided  as  in  the  pre- 
vious operatioiL  Some  bleeding  may  occur  from  the  anterior 
circumflex  artery  in  the  region  of  the  bicipital  groove. 

The  posterior  circumflex  artery  is  very  apt  to  be  divided 
in  the  posterior  segment  of  the  oval  mcision. 

2.  The  External  or  Deltoid  Flap. — This  method  appears 
to  have  been  extensively  performed  in  Engltmd  prior  to 
the  introduction  of  the  disarticulation  through  the  racket 
incisioa 

If  the  outer  flap  be  cut  by  transfixion,  the  procedure  has 
tJie  merit  of  being  very  rapidly  performed 

The  operation  is  one  of  the  two  methods  of  amputating  at 
the  shoulder-joint  ascribed  to  Dupuytren.  It  is  associated 
also  with  the  names  of  Paroisse  (1800).  Grosbois  (1803),  and 
Charles  Bt»ll  (1808). 

The  base  of  the  flap  extends  from  the  coracoid  process  in 
front  to  the  spine  of  the  scapula  at  the  root  of  the  acromion 
behind  It  is  U-shaped,  and  its  extremity  reaches  nearly  to 
the  insertion  of  the  muscle.  If  well  shaped,  the  flap  includes 
practically  the  whole  of  the  deltoid.  At  its  base  it  should  be 
represented  by  the  entire  thickness  of  the  muscle,  while  at 
itfi  mai^ins  it  should  bo  comparatively  thin. 

The  surgeon  should  always  stand  at  the  outer  side  of  the 
limb,  and  almost  fiicing  the  patient. 

(1)  The  flap  is  marked  out  by  a  skin-incision.  In  dealing 
with  the  right  shoulder,  the  arm  should  be  carried  well  across 
the  chest  and  the  knife  be  entered  at  the  root  of  the  acro- 
mioa  It  is  then  made  to  follow  the  outline  of  the  deltoid, 
and  to  end  at  the  coracoid  process  (Fig.  93.  c). 

As  the  knife  is  carried  up  towards  the  latter  point  the 
arm  is  withdrawn  from  the  chest  and  a  little  abducted. 

It  is  more  convenient  that  the  surf  eon  should  manipulate 
the  limb  himself  with  Ids  left  hand. 

On  the  left  shoulder  the  process  is  reversed  The  arm  is 
drai*-n  away  from  the  side  and  the  incision  commences  at  the 
coracoid  As  it  approaches  the  acromion  the  arm  is  brought 
across  the  chest. 

(2)  The  knife  is  now  carried  deeply  along  the  whole 
length  of  the  incision,  and  the  flap  containing  the  substance 
of  the  deltoid  muscle  is  raised     In  cuttmg  the  flap  the  knife 


should  be  held  a  little  obliquely,  in  order  that  the  section 
of  the  muscle  may  be  comparatively  thin  at  the  margins  of 
the  flap. 

The  flap  is  drawn  well  upwards  by  an  assistant,  and  tlie 
outer  surface  of  the  shoulder-joint  is  thereby  exposed. 

(8)  A  transverse  incision,  involving  the  skin  only,  is  now 
made  across  the  inner  side  of  the  arm.  about  two  inches 
below  the  outlet  of  the  axilla.  It  joins  the  great  wound  in 
front  and  behind, 

(4i)  l)isiLrti<^iih\tion  is  finally  effected  in  the  manner  already 
described, and  the  operation  is  completed  preciselyas  in  Spence's 
method.  That  is  to  say,  that  after  the  disarticulation  the  head 
of  the  bone  is  tlirust  upwards  and  outwards,  and  is  grasped 
by  the  surgeon,  who  passes  his  knile  behind  it  so  as  to  cut 
the  very  short  internal  flap.  In  effecting  this  the  knife  at 
flrst  passes  dowTiward  close  to  the  bone,  and  divides  the 
pectoraUs  major,  Litissimus  dorsi  and  teres  major  muscles. 
It  is  then  made  to  rut  its  way  sharply  outwards  through  the 
incision  already  made  in  the  sldn. 

In  this,  the  last  movement  of  the  knife,  are  divided  the 
coraco-hrachialiSp  biceps,  and  triceps,  with  the  axillary  vessels 
and  nerves. 

An  assistant  follows  the  knife  with  his  thumbs,  and  com- 
presses the  great  vessels,  before  they  are  cut,  in  the  manner 
already  detailed. 

HcsTmyrrkouje, — In  the  deltoid  flap  there  will  be  bleeding 
from  muscular  brunches  only,  notably  from  such  as  are  fur- 
nished by  the  acromio-thoracic  artery.  The  posterior  cir- 
cumflex artery  will  have  been  cut.  The  axillary  vessels  are 
divided  at  the  free  edge  of  the  inner  flap,  the  artery  being  cut 
below  the  origin  of  the  two  circumflex  vessels.  These  arteries 
will  be  found  severed  in  the  margin  of  the  inner  flap,  and  the 
posterior  of  the  two  wiU  certainly  require  a  ligatiure. 

3.  Other  Methods.— The  following  wiU  be  described : — 

A.  By  antero-posterior  flaps. 

B,  By  the  circular  method. 
c.  By  the  elliptical  method. 

The  amputation  by  AntenAyr  cmd  Posterior  Flaps  is 
usually  ascribed  to  Lisfranc. 

It  was  stroDgly  advocated  by  Fergusson,  who  practised  it 
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Although  the  operation  would  probably  not  be  performed  at 
the  present  day,  it  is  worthy  of  note  as  a  brilliant  and  difficult 
procedure. 

It  requires — more  than  does  any  other  disarticulation  at 
this  joint — great  skill  of  hand,  and  certainty  and  rapidity  of 
movement 

The  description  which  follows  is  in  Fergusson's  own  words, 
and  applies  to  the  left  limb : — 

"The surgeon,  standing  on  the  patient's  left  side,  should 


,  ^-^A5i^ 


I  AT  TH&  SJtOtTLDBB^OtKT  ST  TtUXSFtXlOlt.    (From  FergiUK>n'« 
I  Suiigcrf/'  enlarged,  but  drawB  proctBely  to  acale,) 


then  lay  hold  of  the  arm  a  Uttle  above  the  elbow,  and  move  it 

kfrom  the  side  and  slightly  backwards,  so  as  to  give  a  view  of 
the  skin  in  the  axilla.  An  amputating-knife^ — seven  or  eight 
inches  in  length — ^held  in  the  right  hand,  should  then  be  pushed 
through  the  skin  in  the  armpit^  immediately  in  front  of  the 
tendons  of  the  latisstmus  doi-si  and  teres  major  muscles,  and 
carried  upwards  and  obliquely  forwards  until  its  point  protrudes 
a  little  m  front  of  the  extremity  of  the  acromion  (Fig.  07). 

**  During  this  movement  a  good  anatomist^  with  a  dextrous 
hand,  may  actually  open   the  capsule  behind,  by  adroitly 
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touching  the  tendons  of  the  teres  minor  and  infraspmatos 
....  The  thrust  will  be  .greatly  facilitated  by  moving  the 
elbow  outwards,  upwards  and  backwards ;  indeed,  unless  this 
be  attended  to,  there  is  every  chance  of  the  point  of  the  knife 
appearing  through  the  skin  long  before  it  has  reached  the 
extremity  of  the  acromion.  Keeping  the  arm  in  the  attitude 
last  mentioned,  the  knife  should  be  thrust  up  to  its  heel,  and 
then  carried,  with  a  sawincf  motion,  downwards,  backwards  ackd 
outwards,  so  as  to  make  a  flap  four  or  tive  inches  in  length, 
formed  cbiotly  of  the  posterior  part  of  the  deltoid  with  the 
tendons  of  the  latissimus  dorsi  and  teres  major  and  the  skin. 

"  This  flap  being  raised  by  an  assistant,  the  point  of  the  knife 
should  be  used  to  open  completely  the  posterior  and  upper 
part  of  the  joint  by  a  thorough  division  of  the  teres  minor, 
infraspinatus,  supraspinatus,  capsule,  and  long  heads  of  the 
biceps  and  triceps.  To  fiicilitate  these  steps  the  elbow  should 
now  be  carried  in  front  of  the  chest  and  the  head  of  tho  bone 
pushed  backwards. 

"When  the  textures  are  sufficiently  divided,  the  same  move- 
ment will  cause  the  luxation  of  the  articular  surfaca  The 
knife  should  then  be  passed  in  front  «f  the  bone  and  carried 
downw^ards  and  forwards,  to  form  a  flap  about  the  same  length 
as  the  other,  by  dividing  the  subscapular  muscle*  the  w- 
maining  portions  of  the  capsule  and  of  the  deltoid,  short 
head  of  the  biceps,  pectoralis  major,  vessels,  nerves  and  skini 
the  axilla  and  fore-part  of  the  shoulder 

"  In  the  last  movements  of  the  knife  the  axillarj*  artery  must 
be  divided ;  and  to  restrain  heemorrhage,  an  assistant  u  this 
period  of  the  operation  should  grasp  the  soft  parts  in  tlie 
axilla.*' 

On  the  right  hmb  the  process  is  reversed,  and  the  kaifr 
having  been  entered  at  the  base  of  the  acromion,  is  bmught 
out  at  the  posterior  margin  of  the  axilla. 

This  operation  hiis  little  to  recommend  it  except  rapidity 
of  execution.  The  flap  is  not  so  good  as  that  formed  out  of 
the  deltoid  alone,  a  very  wide  section  of  the  muscles  is  mafe 
and  the  procedure  has  no  advantages  which  can  oom^ 
balance  the  difficulty  attending  its  performance. 

Ik  The  Circular  Method^  as  advised  by  Alanson,  Cornviaa, 
and  others,  has  never  been  favoimibly  received    l>isiirtioiiLkti<»fl 
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I  is  almost  impossible  unless  a  vertical  int-ision  be  made  to  meet 
the  circular  cut,  and  when  that  has  been  done  the  operation  is 
simply  an  incoovenient  moditication  of  the  racket  amputation. 
c.  The  Elliptical  Met  hod  was  employ  i^dhy  Marcellln  Duval. 
The  lower  point  of  the  ellipse  was  on  the  inner  side,  and  wiis 
on  the  level  of  a  point  four  inches  below  the  acromion.  The 
[  outer  or  upper  point  of  the  ellipse  was  two  and  a  hnl(  inehcH 
below  that  process. 

The  operation  is  clumsy  and  moat  difficult,  and  the  flaps 
i  Are  ill-fitting. 

Comment — Of  the  three  chief  operations  especially  de- 
scribed at  the  commencement  of  this  chapter,  the  best  are 
those  of  the  racket  incision;  and  of  the  two  detailed,  the  greater 
value  must  attach  to  Spence  s  method. 

The  advantages  claimed  for  the  operation  are  the 
following : — 

I  1.  The  articulation  is  easily  exposed,  and  an  excision  can 
be  performed  through  the  vertical  cut  should  the  case  on 
examination  prove  to  be  unsuited  for  disarticulation. 

2.  The  least  possible  division  of  the  muscles  is  mada 

3.  Disarticulation  is  easily  efleclcA 
4  The  posterior  circumflex  artery  is  not  divided. 
6.  The  main  vessels  are  eiisily  secured. 
6,  A  very  excellent  stump  results. 
In  Larrey^s  operation  the   parts  can  be  divided  as  neatly 

I  and  as  certainly  as  in  the  nicthod  just  named,  and  in  any  case 
in  which  Spence's  measure  may  not  be  applicable  this  disarti- 
culation may  be  carried  out. 

A  preliminary  examination  of  the  joint  can  be  made,  and 
an  excision  effected  if  necessary,  but  the  articulation  is  exposed 
at  some  depth,  and  a  considerable  section  of  the   muscular 

i  tissues  is  made.     Moreover,  the  posterior  circumflex  artery  is 

Lapt  to  be  cut     A  most  admirable  stump  results. 

The  disarticulation  by  the  external  flap  is  simple  and  easy, 
and  can  be  carried  out  with  rapidity. 

It  does  not  lend  itself,  however,  to  a  preliminary  exploration 
of  the  joint.  The  circumflex  artery  is  divided  and  the  flap  is 
apt  to  be  ill-nourished  The  resulting  stump  is  not  a  good  one. 
The  flap  is  ill-fitting,  and  the  soft  parts  do  not  mould  them- 

I  selves  to  the  glenoid  cavity  and  scapula. 
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In  all  these  operations  it  may  be  claimed  that  excellent 
rlrainiij^G  is  provided  fur. 

The  After  treatment  of  these  Operations.— A  drainage- 
tube  will  be  required,  as  a  considerable  anioimt  of  fluid 
commonly  escapes  from  the  sjTiovial  membrane  which  is  left 
behini 

Pressure  shoidtl  be  applied  to  the  outer  flap  after  the 
stitches  have  been  introduced,  in  order  that  the  great  c^ivity 
left  beneath  the  acrooiion  may  be,  as  far  as  possible, 
obhterated. 

The  method  advised  hy  Farabeuf  for  the  adjustment  of  the 
wound  after  Lairey  s  operation  is  very  excellent 

The  median  part  of  the  wound  is  united  by  sutures  as 
usual.  The  lower  extremity  is  left  open,  to  permit  of  efficient 
and  simple  drainage.  The  upper  portion  of  the  wound  is  not 
united  by  sutures,  but  the  edges  of  the  incision  are  brought 
together  by  a  compress.  This  compress,  which  is  applied  on 
the  outer  aspect,  not  only  support-s  the  wound,  but  also  forces 
the  integuments  imder  the  acromion,  and  obliterates  the 
hollow  about  the  glenoid  fossa. 

The  patient*s  thorax  shoidd  be  kept  raised,  and  the  hi>dy 
inclined  a  little  towards  the  injured  s'de. 
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CHAPTER    XXL 

Amputation  or  the  Uppeb  Limb  together  with  the 
Scapula, 

This  operation,  the  amputation  interscapulo-ifwraoique 
of  French  surgeons,  has  been  carried  out  with  consider- 
able success  in  some  few  cases  of  extensive  injury  of 
the  upper  extremity,  including  gunshot  wounds,  and  in  a 
larger  number  of  examples  of  malignant  tumour,  involiring  the 
r^on  of  the  axiOa  and  shoulder-joint,  the  complete  removal 
of  which  could  not  be  effected  without  the  sacrifice  both  of 
the  arm  and  of  the  scapula.  It  has  been  performed  also  in 
examples  of  extensive  booe-disease. 

I  A  very  elaborate  account  of  the  operation  was  published 
by  Paul  Berger  in  1887,  and  the  monograph  includes  tho 
histories  of  tifty-one  cases.  The  operation  appears  to  have 
been  first  performed  in  1808  by  Ralph  Gumming,  a  surgeon  m 
the  British  Navy.  Mr.  Chavasse  has  appended  to  an  account 
of  a  successful  operation  a  list  of  44  cases  in  which  the 
amputation  was  performed  for  neoplasmata ;  out  of  the  44 
cases  10  may  be  counted  as  cured  (MeeL-Chir.  Trans,, 
voL  IxxiiL,  1890).  The  mortality  in  the  non-traumatic  cases 
has  been  20  per  cent^  and  in  the  traumatic  cases  30|  per  cent 
The  chief  risks  of  the  operation  are  from  shock,  hemorrhage, 
the  entrance  of  air  into  veins,  and  from  purulent  infection, 

I       The  amputation  involves  ihe  removal  of  the  upper  limb, 

'  together  with  the  scapula  and  the  outer  two-thirds  of  the 
clavicle.  No  disarticulation  is  attempted  at  the  shoulder- 
Joint 

MdJwdL — The  best  method  is  that  of  Paul  Berger  by  two 
flaps — an  antero-inferior  or  pectoro-axillary  flap, and  a  posterior- 
superior  or  cervico'sc  ipular  flap. 

The  Steps  of  the  OperatioiL — The  amputation  may  be 

(divided  into  four  stages. 
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Ist.  The  cUviele  is  exposed  and  is  divided  at  the  junction 
of  the  middle  with  the  umcr  third.  The  middle  third  of  the 
bone  is  excised.  The  subclavian  vessels  are  exposed,  and  are 
secured  by  double  hgatores  and  divided 

2nd,  The  antero-inferior  flap  is  fashioned  and  the  brachial 
plexus  severed. 

drcL  The  postero-supcrior  flap  is  fashioned. 

ML  The  extremity  is  removed  by  dividing  the  tissues  still 
connecting  the  scapula  with  the  trunk. 

ludranients. — A  strong,  stout  amputating- knife  with  a 
blade  fi'om  five  to  six  inches  in  length ;  a  stout  scalpel ;  a 
periosteal  elevator  curved  on  the  flat ;  metal  retractors,  spatu]£B« 
and  blunt  hooks  ;  a  keyhole-saw  or  a  tine  chain-saw ;  bone 
forceps,  lion  forceps,  aneurysm  needle,  pressure  forceps,  arteiy 
and  dissecting  forceps,  scissors,  etc. 

Positmm — The  position  of  the  surgeon  varies  with  each  stej 
of  the  operation,  and  is  described  below.  Three  assistant) 
should  be  at  his  service. 

The  OperatioiL— -Isf  Step, — The  patient  lies  upon  the' 
biick,  close  to  tlie  edge  of  tlie  operating-table.  The  shoulders 
are  raised  upon  a  hard  cushion.  The  arm  is  by  the  side  or  » 
little  separated  from  it.  The  sm-geon  stands  to  the  outer  sid*» 
of  the  limb,  facing  the  patient.  Two  assistants  are  placed 
one  on  each  side  of  the  surgeon.  A  third  assistant  stands 
on  the  other  side  of  the  body  and  facin  5  the  operator. 

The  clavicular   incision  is  now  made  with  a  stout  scalpeLl 
The  incision  is  horizontal,  is  made  along  the  siu*face  of  th© 
bone»  commences  internally  at  the  outrcr  border  of  the  stenio-j 
nuistoid  muscle,  and  ends  externally  just  beyond  the  acrumio 
clavicular  articulation. 

Tlie  knife  divides  everything  down  to  the  bona 

At  this  stage  the  sometimes  large  connecting  vein  which 
may  pass  between  the  external  jugular  and  cephalic  veins  may 
be  severed. 

The  periosteum  of  the  clavicle  is  divided  along  the 
horizontal  line  corresponding  to  the  original  wound,  and  is 
also  divided  vertically  or  circularly  at  the  inner  extremity  of 
the  wound. 

The  inner  third  of  the  clavicle  is  not  disturbed  in  any  way. 

By  means  of  a  small  rugine  or  periosteal  elevator  viu 
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ion  the  flat,  the  periosteum  is  separated  from  the  superficial 
rt  of  the  middle  portion  of  the  bone,  which  is  now  well 
exposed. 

During  the  use  of  the  elevator  an  assistant  should  steady 
the  collar-bone,  and  render  it  as  prominent  as  possible, 

A  large,  blimt  hook  may  now  be  verj"  carofiilly  passed 
round  the  inner  end  of  the  exposed  clavicle,  and  while  an 
Bassistant  draws  the  bone  forward  and  steadies  it  by  means  of 
this  hook  the  surgeon  saws  it  through  at  about  the  junction 
of  the  middle  mth  the  inner  third.  The  section  is  accom- 
phshed  by  means  of  a  keyhole-saw,  or  by  a  fine  chain-saw,  the 
former  heinj^^  the  more  convenient. 

The  blunt  hook  serves  to  guide  the  saw  and  in  some  way 
to  protect  the  deeper  parts.  During  the  sawing  the  middle  of 
the  clavicle  should  be  grasped  and  further  fixed  by  means  of  lion 
force[»s.  The  bone  is  the  more  conveniently  divided  (with  the 
hand-saw)  if  the  blade  be  directed  downwards,  outwards  and 
backwards.  A  perfectly  straight  vertical  section  of  the  bone 
is  ditiicult  and  unoecessary. 

tThe  outer  fnigment  of  the  divided  clavicle  is  now  drawn 
forwards  by  the  Hon  forceps,  the  remaining  periosteum  h 
separated  from  its  posterior  and  deep  surfaces,  aud  the  bai'etl 
bone  is  then  again  sawn  through  at  the  outer  end  of  the 
middle  third. 

The    midille    third     of    the    clavicle    is    thus    entirely 
pmoved.     The  exposed  subclavius  muscle  is  now  isolated,  is 
livided  close  to  the  site  of  the  inner  section  of  the  bone,  and 
,  dissected  up  so  as  to  expose  the  great  vessels,  and  turned 
>utwards. 

Fascia  of  varying  thickness  will  have  to  be  divided  before 

\  vesfiels  are  reached. 

A  double  ligature  is  passed  round  both  the  artery  and  the 

Pvein,  and  between  the  ligatures  each  vessel  is  divided. 
The  ligature  takes  place  at  the  lower  border  of  the  first  rib 
and  the  artery  should  be  exposed  and  secured  before  the  vein, 
in  order  that  as  little  blood  as  possible  may  be  left  in  the 
extremity. 

2nd  Step. — WhUe  the  patient  is  still  lying  on  the  back, 
the  body  is  brought  as  near  to  the  couch  as  possible,  and  the 
ihoulder  is  made  to  project  beyond  it 
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Isf.  The  clavicle  is  exposed  and  is  divided  at  tbe  junction 
of  the  middle  with  the  inner  third.  The  middle  third  of  the 
bone  is  excised.  The  subclavian  vessels  are  exposed,  and  are 
secured  b}'  double  ligatures  antl  divided. 

2nd.  The  antero-infcrior  flap  is  fashioned  and  the  brachial 
plexus  severed. 

3rd  The  piistero-superior  flap  is  fashioned 

Uk  The  extremity  is  removed  by  dividing  the  tissues  still 
connecting  the  scapula  with  the  trunk. 

IndruTn^Tits. — A  strong,  stout  amputating-knife  with  a 
blade  from  five  to  six  inches  in  lenyih ;  a  stout  scalpel ;  a 
periosteal  elevator  curved  on  the  flat ;  metal  retractors,  spatiihe, 
and  blunt  hooks ;  a  keyhole-saw  or  a  fine  chain-saw ;  bone 
forceps.  Uon  forceps,  aneurysm  needle,  pressure  forceps,  artery 
and  disseeting  forceps,  scissors,  etc. 

Position. — The  poBitioii  of  the  surgeon  varies  with  each  step 
of  the  operation,  and  is  describe<l  below.  Three  assistants 
should  be  at  his  service. 

The  Operation.— la^  Step.— The  patient  hes  upon  the 
back,  close  to  the  edge  of  the  operating- table.  The  shoulders 
are  raised  upon  a  hard  cushion.  The  arm  is  by  the  side  or  a 
little  sepai'atod  from  it.  The  surgeon  stands  to  the  outer  side 
of  the  limb,  facing  the  patient.  Two  assistants  are  placi^l 
one  on  each  side  of  the  surgeoo.  A  third  assistant  stands 
on  the  other  side  of  the  body  and  facin  x  the  operator. 

The  clavicuhir  incision  is  now  made  with  a  stout  scalpel 
The  incision  is  horizontal,  is  made  along  the  surface  of  the 
bone,  commences  internally  at  the  outer  border  of  the  sterno- 
mastoid  nmacle,  and  ends  externally  just  beyond  the  aci»mio- 
elavieular  articulation. 

The  knife  divides  everything  down  tCF  the  bone. 

At  this  stage  the  sometimes  laige  conne^'ting  vein  which 
may  pass  between  the  external  jugular  and  cephalic  veins  may 
be  severed. 

The  periosteum  of  the  clavicle  is  divided  along  the 
horizontal  line  corresponding  to  the  original  wound,  and  is 
alsn  dindcd  vertically  or  circularly  at  the  imier  extremity  of 
the  wound. 

The  inner  third  of  the  clavicle  is  not  distm-bed  in  any  way. 

By  means  <>f  a  small  rugine  or  periosteal  elevator  curv^ed 
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on  the  flat,  the  periosteum  is  separated  from  the  superticial 
part  of  the  middle  portion  of  the  bone,  which  is  now  well 
exposed 

During  the  use  of  the  elevator  an  assistant  should  steady 
Brthe  eollar-bonc.  and  render  it  as  prominent  as  possible: 

A  large,  bhmt  hook  may  now  be  verj^  carefully  passed 
roimd  the  inner  end  of  the  exposed  clavicle,  and  while  an 
aasifitant  draws  the  bone  forward  and  steadies  it  by  means  of 

■  this  hook  the  surgeon  saws  it  through  at  about  the  junction 
of  the  uiiddle  with  the  inner  third.  The  section  is  accom- 
plished  by  means  of  a  keyhole-saw,  or  by  a  fine  chain-saw,  the 
former  being  the  more  convenient. 

The  blunt  hook  sc*rvx*s  to  guide  the  saw  and  in  some  way 
to  protect  the  deejier  parts.  During  the  samng  the  middle  of 
the  clavicle  should  be  grasped  and  further  fixed  by  means  of  lion 
forceps.  The  bone  is  the  more  eonvi  nieutly  divided  (with  the 
hand-saw)  if  the  blade  be  directed  downwards,  outwards  and 
backwards,  A  perfectly  straight  vertical  section  of  the  hone 
is  ditticult  and  unnecessary, 

Tlie  outer  fragment  of  the  dinded  clavicle  is  now  drawn 
forwards  by  the  Uon  Ibrceps,  the  remaining  periosteum  5s 
separated  from  its  posterior  anH  deep  surfaces,  and  the  bared 
bone  is  then  again  sawn  through  at  the  outer  end  of  the 
middle  third. 

The    mitldle    third    of    the    clavicle    is    thus    entirely 

Byemoved.     The  exposed  subclavius  muscle  is  now  isolated,  is 

H^vided  close  to  the  site  of  the  inner  section  of  the  bone,  and 

^pB  dissected  up  so  as  to  expose  the  great  vessels,  and  turned 

outwards. 

Fusciie  of  varying  thickness  \rill  have  to  be  divided  before 
tha  Tessels  are  reached. 

A  double  ligature  is  passed  roimd  both  the  artery  and  the 

■vein,  and  Ixttwc-en  the  ligatures  each  vessel  is  divided. 
The  ligature  takes  place  at  the  lower  border  of  the  first  rib 
and  the  artery  should  be  exposed  and  secured  before  the  vein, 
in  order  that  as  httle  blood  as  possible  ujay  be  left  in  the 
extremity. 

2nd  Step. — Wnle  the  patient  is  still  hing  on  the  back^ 
the  body  is  brought  as  near  to  the  couch  as  possible,  and  the 
shoulder  is  made  to  project  beyond  it 
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An  assistant  draws  the  upper  limb  away  from  the  body, 
aod  the  surgeon  stands  to  the  inner  side  of  the  limb.ie., 
between  it  and  the  trunk.  The  whole  of  the  scapular  r^on 
should  be  free  of  the  table,  the  back  resting  upon  ihe  hard 
cushion,  which  is  at  the  very  edge  of  the  table,  and  the  heiul 
beiiiij  drawn  to  the  opposite  side. 

The  assistant  moves  the   limb  as  reqmred    during 
cutting  of  the  pectoro-axillarj^  flap. 


^ 


Fig.   98.— tNTEUfiCAPtLO'TUO&AOIC  AUPUTATTOir* 


The  incision  marking  out  this  flap  is  commenced  at  the 
centre  of  the  clavicular  incision,  is  then  curved  downwaids  and 
outwards,  passing  just  beyond  (i.e,,  to  the  outside  of) 
coracoid  process,  and  then  runs  along  the  deltoid  mi 
parallel  to,  but  to  the  outer  side  of,  the  groove  between  tlat 
muscle  and  the  pectoralis  major  (Fig,  98).  On  reaching  tlie  yoi^M 
where  the  anterior  wall  of  the  ax Jla  joins  the  arm,  the  incisiofl 
crosses  the  lower  margin  of  the  pectoralis  major,  and  pasdn 
transversely  across  the  skui  upon  the  inner  or  uxilliuy  sur 
of  the  arm,  reaches  the  lower  margin  of  the  tendons  of  th^* 
latissimus  dorsi  and  teres  major.  At  this  point  the  limb  if* 
well  raised  by  the  assistant,  and  the  wound  is  completed  h}' 
canying  the  knife  downwards  and  inwards  to  stop  over  the 
posterior  surface  of  the  inferior  angle  of  the  scapula^  In  tii" 
last  part  of  the  coui'se  the  knife  follows  the  groove  between  thfi 
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Yortebral  lH>rder  of  the  scapuk  and  the  muscular  mass  formed 
■by  the  teres  major  and  latissimiis  dorsL 

The  incision  in  valves  at  first  only  the  skin  and  the  sub- 
cutaneous tissues. 

I  The  surgeon  now  dissects  up  the  structures  of  the  flap  which 
comprise  the  soft  parts  of  the  pectoral  and  axillary  regions. 
The  pectoralis  major  is  divided  about  where  it  is  becoming 
tendinous,  the  pectoraUs  minor  is  severed  close  to  the  coracoid 
process.  An  assistant  hulds  back  the  tissues  of  the  flap,  while 
the  sui^geon  exposes  the  cords  of  the  brachial  plexus,  which  are 
then  divided  at  the  same  level  as  the  main  vessels,  i.e.,  close  to 
the  tirst  rib. 

The  shoulder  now  falls  outwards  away  from  the  trunk,  and 
the  axilla  is  iully  opened  up.  Any  undivided  connections  of 
the  limb  in  the  axillary  region  are  freed. 

The  latissimus  dorsi  is  severed  in  the  Une  of  the  incision, 
and  serves  to  form  part  of  the  flap. 

»3rd  Step, — The  patient  lies  still  in  the  same  position  at 
the  extreme  edge  of  the  table;  but  the  arm  is  now  carried 
across  the  chest  by  ao  assistant  so  as  to  well  expose  the 
Bcupular  region,  and  the  surgeon  takes  his  place  to  the 
outer  side  of  the  extremity. 

■  He  proceeds  to  cut  the  postero-superior  flap. 
The  incision  starts  at  the  outer  termination  of  the  first  or 
clavicular  incision  (i.e.,  at  a  point  just  beyond  the  acromio- 
clavicular joint),  and  is  carried  backwards  by  the  shortest  route 
I  over  the  scapular  spine  to  meet  tho  termination  of  the  anterior 
flap  incision,  at  the  inferior  angle  of  the  scapula  (Fig,  98). 
The  woimd  concerns  the  integuments  only.  The  skin  is  well 
Teflected  in  the  upper  part  of  the  incision,  so  as  to  lay  bare  the 
trapezius  muscle.  This  muscle  is  divided  close  to  its  at- 
tachments to  the  clavicle  and  scapula,  and  is  entirely  severed 
from  its  connections  with  the  limb. 
4fth  Step. — Nothing  now  remains  but  to  sever  the  connec- 
tions of  the  scapula  \rith  the  trunk 

One  assistant  holds  back  the  anterior  flap,  another   the 

sterior.    The  limb  is  allowed  to  hang  away  from  the  side, 

pported  by  a  third  assistant,  and  steadied  and  directed  by  the 

hand  of  the  operator. 

Tlie  operator  huuself  may  conveniently  stand  to  the  inner 
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Bide  of  the  right  arm  and  the  outer  side  of  the  left  The 
superior  and  vertebral  borders  of  the  scapula  being  made 
prominent^  the  following  muscles  are  rapidly  divided  from 
above  downwards  close  to  the  bone :  the  omo-hyoid,  levator 
anguli  scapuke,  rhoniboideus  minor  and  major,  and  the  serratus 
magnus. 

The  llrnb  is  now  free.  The  two  teres  muscles,  the  sub- 
scapiilaris,  and  the  supra-  and  infra-spinatUB  muscles  go  un- 
touehed  \rith  the  amputated  extremity. 

Hftmorrhage, — The  early  ligatui-e  of  the  main  vessel 
renders  the  bleeding  in  this  formidable  operation  com* 
paratively  slight  In  resecting  the  clavicle  and  exposmg 
the  great  vessels  no  noteworthy  bleeding  is  encountered  In 
fashioning  the  anterior  flap  hieniorrhage  may  be  expected  from 
several  muscular  arteries  and  fi'om  branches  of  the  acromio- 
thoracic  and  long  thoracic.  The  subscapular  arterj^  should 
not  be  disturbefl,  although  its  thoracic  branch  will  be  divided. 

In  fashioning  the  posterior  flap  no  vessels  of  any  note 
will  be  encountered  except  muscular  branches  in  the  trapesim 
muscle,  which  are  divided  as  the  muscle  is  cut. 

It  is  during  the  fourth  step  of  the  operation  that  most 
htemorrbage  is  to  be  expected.  It  will  come  from  the  vessels 
descending  from  the  neck  or  from  the  supra-scapular  and  the 
posterior  scapular.  The  fonner — ^a  small  artery  the  size  of 
the  lingual — may  be  secured  close  to  the  omo-hyoid  muscle, 
and  as  it  is  about  to  pass  into  the  supraspinous  fossa.  The 
posterior  scapular,  a  somewhat  larger  vessel,  reaches  the 
superior  angle  of  the  scapula  by  following  the  levator  angtili 
scapulie  muscle.  The  vessel  may  be  cut  and  clamped  ini* 
mediately  after  division  of  the  muscle. 

After-treatinent^ — The  wound,  %vhen  closed  with  sutuies> 
forms  an  oblique  line  running  from  above  downwards,  outr 
wards  and  backwards.  A  large  pocket  is  left  in  the  stumps 
in  which  inflammatorj^  exudations  may  readily  collect.  This 
pocket  should  be  obliterated  by  pressure,  a  matter  brft 
accomplishetl  by  packing  the  wound  with  sponges,  over  whiA 
the  pressure  of  a  bandage  is  brought 

If  this  be  well  effected,  and  if  no  diseased  or  damaged 
tissue  have  been  left  behind,  a  drainage-tube  is  not  required 
The  patient  should  be  kept  well  raised  up  in  bed. 


CHArXER    XXII. 

Ampi!tation  or  the  ToEa 

An  in  the  majority  of  cases  amputation  of  the  toes  is 
performed  for  iiijurj%  it  is  not  always  possible  to  carry  out 
the  precise  lines  of  a  formal  operatiotu  In  not  a  few  instances 
the  *' amputation'*  consists  merely  in  removing  a  little  bone 
and  in  trimming  a  mangled  stump. 

Anatomical  Foints. — The  two  outer  toes — and  possibly 
the  third  toe — are  commonly  found  to  be  much  bent  upon 
themselves,  and  not  lying  straight  as  shown  in  surgical 
cliagrams*  This  bending  consists  in  a  flexing  of  the  last 
phalanx  or  of  the  last  two  phalanges  upon  the  first. 

The  joints  of  the  toes  should  he  defined.  The  middle  of 
the  length  of  each  toe  about  corr*?sponds  to  the  joint  between 
the  first  and  second  phalanges.  The  line  of  the  metatarso- 
phalangeal joints  follows  an  easy  curve,  and  is  about  one  inch 
behind  the  web  of  the  toes.  The  head  of  the  first  metatarsal 
bone  and  the  line  of  its  joint  can  be  readily  made  out  by  a 
little  manipulation.  The  heads  of  the  first  and  of  tJie  tMrd 
metatarsals  are  in  the  same  transverse  line*  The  head  of  the 
second  is  about  3  m.m.  in  front  of  this  line,  and  the  head 
of  the  fourth  about  3  nrim.  behind  it ;  while  the  head  of 
the  fifth  metatarsal  is  a  little  more  than  1  am.  (nearly  half 
an  inch)  behind  the  line. 

The  last  phalanges  of  the  four  outer  toes  are  smaU,  squat 
bones,  often  nearly  square,  and  an  amputation  '*  through  "  the 
last  phalanges  of  these  toes  would  in  many  instances  be  an 
absurdity.  The  shafts  of  the  first  and  second  phalanges  are 
slender  and  compact,  and  can  l>e  easily  divided  with  bone 
forcepa     (See  page  306,) 

Each  phalanx  has  one  epiphysis  at  its  proximal  extremity 
It  is  represented  by  the  base  of  the  bone,  and  joins  the  shaft 
between  the  nineteenth  and  twenty-first  years* 
▲  ▲  2 
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The  prominent  part  of  each  phalangeal  joint — eadt 
knuckle — ^is  formed  by  the  head  of  the  proximal  bone. 

The  inter-phalangeal  and  metatarso-phalangeal  joints  are 
each  supported  by  two  lateral  ligaments  and  a  glenoid  liga- 
ment. The  former  are  nearer  to  the  plantar  than  the  dorsal 
aspect  of  the  joint.  The  tough,  fibrous,  glenoid  ligament 
occupies  the  whole  of  the  plantar  aspect  of  the  joint  Th'^ 
head  of  the  proximal  bone  rests  on  it ;  the  lateral  ligaments 
join  it ;  it  is  more  firmly  attached  to  the  base  of  the  distal 
bone  than  the  head  of  the  proximal  one.  Beneath  it  glides 
the  flexor  tendon,  the  fibrous  sheath  of  which  is  lixed  to  it 
In  the  glenoid  Uganient  of  the  tirst  metatarso-phalangeal 
joint  two  sesamoid  bones  are  developed.  They  are  received 
in  grooves  on  the  head  of  the  metatarsal  bone,  but  their  more 
intimate  structural  connection  is  with  the  phalanx.  The 
fibrous  sheaths  for  the  flexor  tendons  have  the  same  arrange- 
ment in  the  foot  as  in  the  hand,  and  the  same  care  shfMild 
be  taken  to  effectually  close  them  when  divided.  (See  p«^ 
822.) 

In  dealing  with  the  anterior  part  of  the  foot  it  must  be 
remembered  that  the  foot  rests  upon  the  heel,  the  heads  of 
the  metatarsal  bones,  and  the  inner  margin  of  the  sole.  In 
amputation,  therefore,  every  care  should  be  taken  to  save  u 
much  as  possible  of  the  metatarsus,  and  especially  of  the  fii^i 
metatarsal  bone  and  the  phalanges  of  the  great  toe  Hie 
same  care  need  not  be  taken  to  preserve  every  possible  port  of 
the  four  outer  toea  A  sloughing  stump  has  often  lesulud 
from  too  great  anxiety  to  preserve  these  almost  useless  digits 

Instrmnents.^-Stout,  narrow  scalpels,  with  blades  from  one 
inch  to  two  inches  in  length,  and  with  well-rounded  points 
A  fine  keyhole-saw,  or  minute  Butcher's  saw.  Bone  forcepi 
Dissecting  and  artery  forceps.  Tapes  to  retract  tht  toei 
Scissors,  needles,  etc. 

Position. — In  all  these  operations  upon  the  toes  ih^ 
patient  should  lie  on  the  back,  and  tVie  foot  be  brottfiit 
weU  beyond  the  end  of  the  couch.  The  surgeon  shouJd  ait 
at  the  end  of  the  table  facing  the  patient  The  assiswut^ 
stand — facing  the  surgeon — one  on  each  side  of  the  entl  ^^ 
the  table.  One  should  fix  the  limb  and  hold  the  toe»  thib 
the  other  attends  to  the  wound. 
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The  operations  included  in  this  chapter  will  be  dealt  with 
in  the  following  order : — 

A,  Amputation  of  the  distal  phalanges. 

B.  Disarticulation  at  the  metatarso-phalongeal  joints. 
a  Amputation  of   the  toes  en  ma^se  through    the 

metatarsus. 

A, — ^AMPUTATION  OR   DISARTICULATION  OF  THE   DISTAL 

^m  PHALANGES   OF  THE   TOES, 

1.  Disarticulation  of  the  Last  Pbalanx  of  the  Great  Toe. 

— Large  Plantar  Flajh^Kohl  the  toe  hetweon  the  thumb  and 

first  two  fingers  of  the  left  hand — the  thumb  on  the  pulp  of 

the  toe,  the  fingers  on  the  naiL 

Cut  the  plantar  flap  as  the  toe 

is  thus  heli    Enter  the  knife — 

at  right  angles  to  the  surface — 

just  over  the  head  of  the  first 

phalanx.  Cut  along  the  side  of 
^^36  toe  to  the  pulp.  This  in- 
^Ksion  should  be  parallel  to  the 
^Biialan^t,  and  nearer  to  the  dorsal 
^^lan  the  plantar  aspect.     Shajjc  the  flap  as  sho\\Ti  (Fig.  OD) 

and  return  to  the  same  point  on  the  opposite  side.     The  in- 
^ksion  should  extend  down  to  the  bone. 

^■^  Let  the  assistant  forcibly  extend  ^  the  last  phalanx  while 
^Bie  flap  is  dissected  hack»  it  being  held  by  the  left  hand 
^fthile  so  doing.  In  making  this  Hap  the  surgeon  must  keep 
^^B  close  as  possible  to  the  bone.     ^Tieu  the  glenoid  ligament 

IS  reached,  cut  it  transversely  against  the  base  of  the   last 

phalanx.     The  joint  is  thus  opened 

Now  let  tlie  surgeon  forcibly  flex  the   toe  and  make  a 

transverse  cut  across  the  dorsum  that  at  once   divides  the 

extensor  tendon  and   opens  the  joint      Rotate  the  toe  out^ 

and  carefully  divide  the  internal  lateral  ligament.     Rotate  it 

in  and  divide  the  external  band,  and  the  disarticulation  is 


Fig>  99,— DIRAHTICCLATION  OF  THE 
LABT  PHALANX  OJf  THK  GREAT 
TriE  BT   A  LABOE   PLANTAR  FLAP. 


•  To  avoid  confusion  of  terms  rhia  note  may  be  given:  Flexion  of  a  toe— thn 
ding  of  the  to<?  towards  the  tiolo— action  of  th©  flexor  muscles.     Flexion  of 
I  foot =t He  bending  of  the  foot  at  the  ankle  so  that  the  toes  are  brought  nettrc^r 
» t)l«  thin— action  of  ext^n^or  iniiacleft' 
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completa  In  disarticiilatiiig,  keep  the  knife  very  close  to  the 
bone,  so  as  to  avoid  wounding  the  plantiir  digital  arteries. 
Out  the  lateral  Hgaineots  from  without  inwards.  The  cicatrix 
of  the  stump  will  come  well  on  the  dorsum. 

The  long  plantar  tlap  should  not  be  cut  by  transfixioa 
By  so  doing  the  vessels  are  needlessly  damaged  and  the  flap 
is  apt  to  be  scanty.  If,  on  the  other  hand,  too  large  a  flaj> 
be  cut,  a  pocket  is  made  for  pus, 

Hitnwrrhage. — The  two  dorsal  digital  arteries  will  be  cut 
at  the  corners  of  the  dorsal  incision.  They  are  snuiU,  aod 
usually  do  not  need  to  be  securei  If  the  flap  has  been  weU 
«:ut,  the  two  plantar  digital  arteries  -^vill  not  be  wounded,  but 
^t11  lie  buried  in  the  flaji  until  they  anastomose  at  its  free 
end.  They  may  readily  be  cut  if  in  dissecting  the  flap  back 
the  knife  is  not  kept  close  to  the  bone.  They  also  lie  near  to 
the  sides  of  the  joint  (plantar  aspect)  and  may  be  easily 
wounded  in  careless  disarticulation. 

In  amputation  through  the  last  pkcUanx  of  the  great  lot 
the  same  operation  should  be  employed,  the  dorsal  incision 
being  made  nearer  the  oaiL  It  sliuuld  be  a  rule  that  no 
more  of  the  great  toe  should  be  removed  than  is  absolutely 
necessary.  An  endeavour  should  be  made,  when  possible,  to 
spare  the  base  of  the  second  phalanx.  By  so  doing  the  joint 
is  undisturbed,  and  the  insertions  of  the  flexor  and  extensor 
tendons  ure  saved. 

2.  Amputation  or  IWsarticulation  of  the  Distal  Phalanges 
of  the  Pour  Outer  Toes, — In  operating  upon  the  smaller  toes 
the  neighlK>yring  digits  should  be  held  aside  by  the  assistant 
by  means  of  tapes.     It  is  weU  not  to  use  too  long  a  scalpel 

The  terminal  phalanges  may  be  removed  by  the  operation 
just  described. 

In  dimrticulation  of  the  second  phalanx  use  the  oval  or 
racket  incision.  Grasp  the  toe  with  the  left  hand  and 
flex  it  Enter  the  knife  1  cm.  above  the  joint  and  in 
median  dorsal  line.  Continue  the  incision — which  should 
only  skin-deep — along  to  the  middle  of  the  second  phaUfl^t 
Now  curve  it  down  to  the  plantar  margin,  cuttmg  to  the  bon^ 
Forcibly  extend  the  toe  and  draw  the  knife  transversely 
across  its  plantar  aspect  Still  cut  to  the  bone,  and  so  mak«  * 
good  division  of  the  flexor  tendon.    Cut  up  on  the  opp^i^® 
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Fig.  100.— A,  Disarticulation  of  the 
seccixid  phalADX  of  u  toe  b;  th« 
racket  or  oval  inciBion :  b,  Dis- 
artioulAtion  of  the  great  toe  lif 
the  rocket  or  oval  iuoiAian. 


Side  of  the  toe  to  meet  the  straight  dorsal  incision  (Fig.  100,  a). 

In  this  step  cut  also  to  the  bone. 

Now  let  the  assistant  forcibly  extend  the  toe ;  dissect  up 

the  lateral  and  plantar  parts  of  the  cut ;  divide  the  glenoid 

ligament  transversely  against  the  base  of  the  second  phalanx 

and  thus  open  the  joint.     Then 

divide  the  lateral  ligaments,  and 

nothing  will   retain  the   toe  but 

the  extensor  tendon.     Pull  upon 

*Jie   toe  and   divide  this  tendun 

as  high  up  as  convenient.     Close 

the  sheath  of  the  flexor  tendon 

(page  322).     The  cicatrix  will  be 

Tertical,  i.e.,  dorso-plantar. 

HiEtnorf^hage,  —  Two     dorsal 

and  two  plantar  digital  arteries 

are   found    cut    in     the    lateral 

edges  of  the  wound     The  dorsal 

will    require    no     attention,    the 

latter  may  be  twisted. 

In    araptUatioji    through   the  first  phalanx  employ   the 

circular  method.     Make   a  circular  cut  round  the   phalanx 

at  the  level  of  the  web ;  cut  to  tlie  bone.  As  the  knife  crosses 
.  the  dorsum,  flex  the  toe  so  as  to  cut  the  extensor  tendon 
[short  As  the  scalpel  crosses  the  plantar  aspect,  extend  the 
idi^t  to  its  utmost.  Separate  the  soft  parts  from  the  phalanx 
las  high  up  as  possible,  and  divide  the  bone.  Close  the  sheath 
jjof  the  flexor  tendon  (page  322).  Tiie  vessels  are  cut  as  in  the 
[last  instance.  The  cicatrix  should  be  vertical,  ie.,  dorso- 
'  plantar.     Amputation  through  the  tirst  phalanx  may  also  be 

tjffected  by  two  lateral  flaps  of  equal  size  cut  by  transtixion 

with  a  narrow  bistoury. 

Com/ment — The  phalanges  of  the  four  outer  toes  are  of 

little  use  ;  their  absence  is  usually  not  unpleasantly  felt 

In  disarticulating  the  second  phalanx,  I  should  remove 

the  head  of  the  tirst  phalanx,  or  replace  the  operation  by  an 

imputation  through  the  latter  bone  at  the  level  of  the  wek 
if*  head  of  tlie  first  phalanx  is  large,  and  is  apt  to  play  the 

part  of  a  foreign  boily  between  the  other  toes  when  it  is  left 

It^  removal  is  no  detriment  to  the  use  of  the  foot 


408 


'ypERATlVE   SURGERY. 


As  has  been  observed  elsewhere  (page  306),  the  bonesnoul 
be  divided  by  a  very  fine  saw  rather  than  cmshed  by  foreepj?. 

For  the  treatment  of  the  tendon*sheaths  in  some  of  these 
amputations,  see  piige  322. 

R — DISARTICULATION    AT    THE    METATAItSO-PHALANGEAL 

jomrs. 

1.  Disarticulation  of  the  Qreat  Toe  at  the  Metatarso- 
Phalangeal  Joint. 

In  this  operation  notice  must  be  taken  of  the  very  largtt^^ 
8126  of  the  head  of  the  metatarsal  bone.  Its  dimensions  aii^^l 
increased  by  the  presence  of  the  sesamoid  bones,  which 
should  never  be  removed  with  the  phidanx.  It  is  of  con- 
siderable importance  to  the  future  vise  of 
the  foot  that  the  head  of  the  metatarsal 
bone  should  be  preserved,  and  it  will  be 
seen  that  the  chit?f  difficulty  of  the  opera- 
tion is  to  provide  flap  enough  to  cover  the 
projection.  It  is  important  also  that  the 
scar  should  be  away  from  the  plantar 
surface  and  the  line  of  the  sesamoid 
bones. 

The  joint  can  be  readily  made  out  by 
manipulation,  especially  on  the  inner  aspect 
of  the  foot  It  is  placed  about  an  inch 
behind  the  w^eb,  The  projection  of  the 
sesamoids  can  also  very  easily  be  defined. 

The  following  are  the  chief  methods  of 
operation  i — 
(1)  By  Internal  Plantar  Flap  (Farabeuf).— The 
sits  to  the  front  and  the  inner  side  of  the  foot     The  four  su 
faces  of  the  digit — dorsal,  plantar,  internal,  and  external- 
should  be  noted  and  conceived  to  be  each  of  equal  extent    Tb^ 
joint-line  is  made  out,  and  the  toe  being  grasped  with  the  left 
hand,  the  knife  is  entered  over  that  line  and  at  a  pt>iat 
where  the  dorsal  and  internal  surfaces  meet      An  incision 
2  ciiL  in  length,  is  made  along  the  toe,  parallel  to  the  ex*j 
tensor  tendon  and  on  the  line  between  the  two  siirfiictfl 
named.     It  is  then  curved  downwards  over  the  inner  siulWJ 
to  the  plantar  margin  (Fig.  101).     The  toe  is  now  tumetl  %% 


Fi|r.  101.— DISARTTC- 
CLATION  OF  TUB 
OflKAT  TOE  BY  FN- 
T£BNAL  rLAl«TAfi 
FLAP. 
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and  the  knife,  placed  beneath  the  member,  is  drawn  across 
the  plantar  surface  to  the  edge  of  the  web  between  the  toes. 
The  knife  is  now  held  above  the  toe,  and  the  incision  com- 
pleted by  a  cut  to  the  point  of  starting,  made  by  the  shortest 
route.  The  whole  of  this  incision  should  involve  the  skin 
only, 

It  should  now  be  deepened  down  to  the  bono  in  the  same 
order.  In  drawing  the  knife  across  the  plantar  surface,  extend 
the  toe,  so  as  to  cut  the  flexor  tendon  hipjh  up,  Dis^sect  back 
the  flap,  keeping  close  to  the  bone.  In  so 
doing,  the  assistant  should  hold  tlie  toe  and 
turn  it  to  one  or  other  side  as  required, 
while  the  surgeon  uses  his  left  fingers  to 
turn  back  the  soft  parts.  Separate  the 
tissues  about  the  point  of  starting;  clear 
the  soft  parts  from  the  surface  of  the  joint 

Korcibly  extend  the  toe,  and  cut  the  glenoid 
g^kinent  transversely  close  to  the  base  of 
li  phalanx*  The  joint  Ls  thus  opened ; 
the  ligament,  with  the  sesamoid  bones, 
remains  behind  Divide  the  lateral  liga- 
ments, and  finally  cut  the  extensor  tendon. 
Close  the  fibrous  sheath  for  the  flexor 
tendon  (page  322). 

Hcemorrhage, — The  outer  plantar  digi- 
tal artery  will  be  found  cut  close  to  the  web,  the  inner  vessel 
I  at  the  free  end  of  the  inner  flap.  The  dorsal  digital  vessels 
will  probably  not  need  to  be  secured. 
The  flap  is  adjusted  as  shown  (Fig.  102), 
(2)  By  Racket  or  Oval  Incwion. — The  toe  is  grasped 
by  the  left  hand.  The  knife  is  entered  about  1  e.m. 
above  the  metatarso-phalangeal  joint  in  the  dorsal  median 
line.  It  is  continued  down  to  the  centre  of  the  first  phalanx, 
and  when  carried  round  the  toe  to  form  the  racket  should 
just  avoid  the  web  (Fig.  100,  b).  The  proceeding  is  identical 
with  that  described  in  disarticidation  of  the  second  phalanx 
(page  406),  The  joint  should  be  opened  from  below,  through 
the  glenoid  ligament. 

The  fibrous  sheath  for  the  flexor  tendon  is  closed  (page  322). 
In  disarticulating,  the  toe  should  be  manipulated  by  the 


Fig.  102.— DiaABTicu- 
uLnon     or     thb 

OfiSAT   TOS   BT  IIT- 

flap:  thb  tsEs^wS' 
nta  snnip.  IF'om- 
beuf.) 
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assistant,  wtile  tlie  surgeon  holds  back  the  soft  parts  witn 
his  left  fingers.  Tbn  toe  should  be  turned  and  twisted  to  the 
inner  side  when  dividing  the  outer  lateral  ligament,  and  to 
the  outer  side  when  dividing  the  inner  one.  In  dissecting 
back  the  flap,  it  is  well  to  keep  close  to  the  bone,  so  as  to 
avoid  injury  to  the  digital  vessels. 

In  disarticidatiiig,  ako,  care  must  be  taken  to  keep  close  to 

the  phalanx  and  to  cut  towards  the  bone;  the  soft  parts  must 

be  well  dissected  back  and  the  ligaments  exposed    If  such  care 

be  not  taken,  the  plantar  digital  arteries — which  lie  close  to 

the  joint — will  be  divided.     The  cicatrix  comes 

over  the  head  of  the  bone  and  is  vertical  to 

the  sole. 

The  digital  arteries  will  be  found  divided 
at  the  free  margin  of  the  flap  on  either  side. 

(3)  Bj/  Internal  Flap. — The  surgeon  grasps 
the  toe  with  tbe  left  hand.  The  incision  is 
commenced  on  the  dorsal  aspect,  about  2  mm. 
below  the  joint-line  and  just  to  the  outside 
of  the  extensor  tendon.  It  is  continued 
straight  down  the  dorsum  of  the  toe  to  th6 
level  of  the  interphalangeal  joint.  From  this 
point  a  transverse  cut  is  made  across  the 
dorsal,  internal,  and  plantar  aspects  of  the  toe 
to  the  outer  border  of  the  flexor  tendon  (Fig. 
lOS).  The  incision  is  now  carried  back  to  the  web  along  the 
outer  margin  of  this  tendon.  From  the  web  a  transverse  cut 
is  made  across  the  external  and  dorsal  surfiices  to  meet  thf 
dorsal  incision,  which  it  joins  about  its  centre.  The  whole  of 
this  incision  should  at  first  involve  the  skin  only. 

The  internal  flap  is  now  dissected  up  from  below  upwarisi 
The  knife  must  be  kept  close  to  the  bone.  The  ext*^wMir 
tendon  is  exposed  and  cut  over  the  joint-line  while  the  toe  is 
being  flexed.  The  joint  is  thus  opened,  the  lateral  ligtuncnts 
are  cut»  and  a  final  plantar  incision — made  whde  the  toe  ii 
extended  to  the  utuiost — divides  the  flexor  tendon  and  the 
glenoid  ligament.  Close  the  fibrous  sheath  of  the  fleJtor 
tendon  (page  322.) 

The  outer  digital  vessels  are  cut  close  to  the  web,  and  ita 
inner  in  the  free  edge  of  the  inner  flap. 


Pig.   103.— tiiBAB- 

TICniiATION  OP 
THE  QREAT  TOE 
ST  IKTES2TXL 
FLAP. 
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The  flaps  need  not  be  cut  quite  so  square  as  is  shown. 

The  cicatrix  coraes  well  to  the  outer  side,  close  to  the  web, 
and  under  cover  of  the  second  toe. 

Covimetit — Of  these  three  operations,  the  first  described 
is  undoubtedly  the  best  The  ciciitrix  is  out  of  the  line  of 
pressure  and  is  well  protected,  while  the  adjustment  of  the 
wound  is  such  that  excellent  drainage  is  permitted.  la  the 
oval  operation  the  cicatrix  comes  directly  over  the  head  of 
the  bone.  Good  drainatire  is,  however,  permitted,  and  the 
operation  is  very  easily  carried  out  It  may  tlaini  pt^rhups  to 
be  the  most  ready  of  the  three  procedures. 

The  disarticuJation  by  internal  fluji  is  not  so  convenient 
The  tiap  is  not  readily  made  and  is  a  little  clumsy:  the 
cicatrLs,  however,  is  well  platted 

In  all  these  disarticidations  great  care  must  be  taken  not 
to  cut  the  digital  arteries,  as  is  so  readily  done  in  clearing 
the  bones.  The  toe  htis  no  other  source  of  blood-supply,  and 
if  the  vessels  are  cut  it  is  little  wcjuder  that  thc'  flaps  slough 
or  are  slow  in  healing.  The  artery  should  mn  the  full  length 
cf  th£  flap. 

When  possible,  the  base  of  the  first  phalanx  of  the 
toe  should  be  saved,  on  account  of  the  important  series 
of  muscles  to  which  it  gives  attachment  (abductor  and  ad- 
ductor pollicis,  flexor  brevis  polHcis,  and  transversus  pedis). 
Although  these  muscles  can  no  longer  act  upon  the  toe,  they 
are  of  value  in  maintaining  the  strength  of  the  sole. 

The  skin  in  this  region  is  often  much  thickened,  and  is 
consequently  unyielding,  and  in  adjusting  flaps  care  must  bo 
taken  that  too  much  strain  does  not  come  upon  the  sutures. 

2.  Disarticulation  of  the  Outer  Toes  at  the  Metatarso- 
phalangeal Joints. 

The  best  operation  is  that  by  the  oval  or  nicket  incision 
already  described  (pages  329,  409).  Care  must  be  taken  that 
the  toes  on  either  side  of  the  one  to  be  removed  are  held  apart 
by  tapes  by  the  assistant 

In  disarticulating  the  little  toe,  the  diyreo-eostemal  flap 
advised  by  Farabeuf  will  be  certamly  foimd  to  give  the  most 
convejiient  stump.  Its  application,  however,  in  practice  must 
bo  exceedingly  limited. 

The  knife  is  entered  on  the  dorsimi,  just  below  the  joint, 
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and  to  the  inner  side  of  the  extensor  tendon.  The  incision 
follows  the  inner  edge  of  the  tendon  for  the  whole  length  of 
the  first  phalanx.  It  is  then  inclined  outwards  across  the 
outer  aspect  of  the  toe,  and  carried  back  to  the  level  of  the 
web.  By  this  means  a  U-shaped  flap,  with  unequal  limbs, 
is  formed  from  the  structures  on  the  dorsal  and  external 
surfaces.  The  two  extremities  of  the  U  are  now  united  by  a 
cut  which  crossea  the  plantar  and  internal  aspects  of  the  toe, 
and  joins  the  dorsal  incision  by  the  shortest  route. 

The  cicatrix  that  results  firom  this 
amputation  is  removed  from  pressure. 
It  Hes  well  to  the  inner  side,  and  is 
protected  by  the  fourth  toe  (Fig.  104). 

The  importance  of  closing  the  tendon- 
sheaths  has  been  discussed  on  page  322, 
3.  Disarticulation  of  the  Toes  en 
masse  at  the  Metatarso-Phalangeal 
Joints. 

This  is  best  effected  by  short  dorsal 
and  plantar  flaps. 

The  operator  should  sit  at  die  end 
of   the   table,  facing  the  foot,   which 
should  project  some  way  beyond  fhe 
extremity  of  the  table, 
metatarso-phalangeal   joints    must 


Pig*  104,  — DISABTICCULTiait 
OP  TttK  XJrrtK  TOE  BY 
SOBSO-EXTESITAli  FLAP  ^ 
THE     BEStTLTma     STtTMP. 


Tlie   line  f>f  the 
defined  (page  403). 

The  chief  difficulty  in  the  operation  is  to  provide  a  stiffi- 
cient  covering  for  the  largo  head  of  the  firet  metatarsal  bona 

Supposing  the  loft  foot  to  bo  the  one  dealt  with,  the 
operator  grasps  the  toes  with  the  left  hand,  his  thumb  beL 
on  the  dorsum  and  his  fingers  on  the  plantar  surface.  The^ 
foot  is  turned  out,  and  the  knife  is  entered  just  over  tbe 
metatarso-phalangeal  joint  of  the  great  toa  The  point  of 
entrance  should  be  roidway  between  the  plantar  and  dorsal 
surfaces.  An  incision  is  now  made  from  this  point  along  th« 
ini^er  side  of  the  foot.  It  is  longitudinal,  and  is  carried  as  far 
as  the  centre  of  the  first  phalanx. 

The  foot  is  now  extended  and  the  toes  are  gently  flexed* 
while  the  incision  is  carried  abruptly  across   the  dorsum.^ 

•  See  foot-note^  pug©  405. 
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The  cut  crosses  the  centre  of  the  first  phalanx  of  the  great 
toe  transversely,  and  then  fi>llows  the  line  of  the  web. 

To  follow  the  hollows  between  the  toes,  the  operator  must 
st^parate  each  pan*  a  little  with  his  left  lingers  as  he  proceeds. 
On  reaching  the  dorsum  of  the  little  toe,  the  incision  is 
carried  longitudinally  back  alon^'  the  lateral  margin  of  the 
little  toe  to  the  level  of  the  metatarso-phalangeal  joint. 

This  incision  may  in  the  first  instance  involve  the  skin 
only.  The  dorsal  flap  thus  marked  out  must  be  dissected 
back.  The  assistant  takes  charge  of  the  toes,  which  he  keeps 
flexed ;  the  surgeon  has  his  left  hand  free  to  manipulate  the 
flap.  The  flap  should  contain  all  the  soft  parts  down  to  the 
extensor  tendons.  When  about  half  the  flap  has  been  dis- 
sected back  th^e  tendons  should  be  divided.  Before  each 
one  is  cut  the  corresponding  toe  should  be  flexed  to  its 
utmost  by  the  assistant.  The  flap  is  carried  back  untU  the 
line  of  joints  is  exposed. 

The  plantar  flap  is  now  cut  The  toes  are  held  in  the 
extended  posture  by  the  surgeon,  his  thinnb  being  on  the 
plantar  aspect  and  his  fingers  on  the  dorsum. 

The  incision  is  simply  transverse,  and  joins  the  distal  ends 
of  the  two  lateral  incisions.  It  is  so  carried  across  the  foot 
as  to  follow  the  creases  which  separate  the  toes  &x>m  the  sola 
The  incision  should  extend  to  the  flexor  tendons.  The  flap 
is  dissect^  back,  the  assistant  keeping  the  toes  extended. 
When  the  flap  is  about  half  made,  the  flexor  tendons  may  be 
divided,  and  the  whole  of  the  **oft  parts  are  then  dissected 
back  to  the  line  of  joints. 

The  flaps  should  be  now  sufiiciently  retracted  to  well 
expose  this  lino.  The  articulations  having  been  opened  on 
the  dorsal  aspect,  the  lateral  ligament  of  the  first  joint  is 
divided;  the  toes  are  then  extended  fully,  and  the  line  of 
articulations  finally  opened  from  the  plantar  aspect  The 
glenoid  ligaments  are  preserved.  The  disarticulation  should 
then  be  completed,  joiat  by  joint,  in  the  left  foot,  from  the 
inner  to  the  outer  side.  In  the  right  foot  the  incisions  are 
commenced  at  the  outer  side,  and  the  disarticulation  is  begun 
at  the  joint  of  the  little  toe. 

The  sheaths  of  the  flexor  tendons  should  be  closed. 

Hcemorrhage, — The  plautiu*  digital  arteries  will  be  found 
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divided  some  way  doi^Ti  on  the  plantar  flap,  and  the  dorsal 
digital  an  about  the  same  place  on  the  dorsal  flap. 

The  latter  will  probably  not  need  to  be  secured. 

Comtrtent — This  is  a  dead-house  operation,  and  one  that 
can  scarcely  ever  be  required  in  the  living  subject  It  may 
be  called  for  in  some  very  limited  cases  of  crushed  toes,  and 
possibly  in  some  instances  of  frost-bite. 

By  some  it  is  advised  that  the  line  of  articulations  be 
opened  by  one  sweep  ("  by  a  sawing  movement ")  after  the 
flaps  have  been  cut.  Such  a  mananivre  would  be  rapid,  but 
at  the  same  time  clumsy,  and  calcuJated  to  damage  the  flu{js 
and  the  heads  of  the  bones. 

Dubrueil  advises  a  more  or  less  circular  incision,  and  eut^ 

a  U-shaped  flap  from  the  inner  side  of  the  great  toe  in  onler 

that  the  head  of  the   first   metatarsal 

bone  may  be  effectually  covered  (Fig. 

/  105). 

a — AMPtTTATION   OF  THE  TOES  EN  MASSS 
THROUGH    THE   METATARSCa 

This  operation  is  carried  out  upon 
the  same  principles  as  that  just  de- 
scribed. 

The    best  procedure   is    that    of  a 
lomj  plantar  Jlap.     The  foot  shouldi 
project  beyond  the  end  of  the  table 
and  the  surgeon   should  sit  facing  i%\ 
The  points  at  which  the  bones  are  to- 
be  sawn  must  be  Hrst  determined.     The 
saw-line    must    be    obUque,    so    as 
follow  the  natural  line  of  the  metatazsati 
bones;  i.e.,  the  section  of  the  lifth  metatarsal  must  be  postexio 
to  the  section  of  the  first  metatarsal.     The  saw-cut.  In  factgl 
should  be   about  parallel   with   the  line  of  the   web.      'Oiai 
plantar  flap  may  be  cut  first.     This  is  done  with  the  foot 
well  flexed,* 

Assuming  the  left  foot  to  be  the  one  operated  on,  the  knife 
is  entered  at  the  inner  margin  of  the  foot,  midway  between 
the  dorsal  and  plantar  surfaces.     The  point  of  entrance  itJ 

*  S«4  foot-n  ot<>.  page  iOd. 
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Diner  the  first  Tnetatarsal,  and  is  just  behind  the  point  at  which 
[that  bone  is  to  be  divided.  The  incision  is  caiTied  along 
Ithe  side  of  the  foot  until  the  level  of  the  crease  that 
separates  the  great  toe  from  the  sole  is  reached.  It  is  now 
made  to  sweep  across  the  plantar  surface  just  behind  the 
web.  On  reaching  the  outer  suiface  of  the  little  toe,  the 
iociHion  is  carried  back  along  the  margin  of  the  foot  until  a 
point  is  reached  just  posterior  to  the  spot  selected  for  the  sec- 
tion of  the  tifth  metatarsal  bone.  In  making  this  plantar  inci- 
sion the  surgeon  should  keep  the  foot  rigid  with  his  left  hand, 
and  at  first  the  cut  should  be  through  the  skin  only.  An 
jkssistant  now  takes  the  foot  and  keeps  it  well  flexefl  at  the 
ankle,  while  the  surgeon  uses  his  left  fingers  to  aid  in  dissect- 
ing back  the  tlap.  The  tiexor  tendons  shnuld  be  divided  as 
soon  as  the  separation  of  the  flap  has  been  well  commenced. 
While  they  are  being  cut  the  individual  toes  must  be  fully  ex- 
tended 

The  plantar  flap  should  contain  all  the  soft  parts  down  to 
the  bone. 

The  foot  having  been  extended,  the  dorsal  incision  is 
made.  It  should  be  parallel  vdih  the  plantar  cut,  and  shoidd 
join  the  lateral  parts  of  the  plantar  flap  about  one  inch 
from  their  points  of  commencement.  In  other  words,  this 
little  flap  is  about  one  inch  in  length.  The  flap  must  include 
all  the  soft  parts  down  to  the  bone.  The  extensor  tendons 
shoidd  be  divided  when  the  flap  is  about  half  separated. 

In  dividing  the  bones,  the  plantar  flap  should  be  carefully 
protected  by  an  ivory  spatula.  Each  bone  should  be  sawn 
separately  from  the  dorsal  aspect  wvth  a  fine  narrow  saw. 
The  rude  crushing  of  the  bones  with  cutting  forceps  is  not 
to  be  advised- 
It  is  to  be  remembered  that  the  shafts  of  the  metatarsal 
bones  are  embraced  by  the  interossei  muscles.  These  must 
be  cleanly  divided  before  the  saw  is  applied. 

The  cicatrix  comes  upon  the  dorsum  of  the  foot. 
HcBToorrhage. — In  the  plantar  flap  six  arteries  (the  digital) 
may  possibly  require  to  be  secured.  One  will  be  found  oppo- 
site to  each  of  the  four  interosseous  spacer,  a  fifth  opptsite 
the  outer  side  of  the  fifth  metatarsal,  and  a  sixth  opposite 
the  inner  side  of  the  first  metatarsal     The  two  latter  vessels 
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may  not  require  to  be  secured.     The  largest  vessel  is  thai] 
opposite  the  first  interosseous  space. 

Vessels  similarly  placed  will  be  divided  in  the  dorsal  flap. 
IVobably  none  will  reciuire  attention  except  the  arter}'  (the 
first  dorsal  interosseous)  that  is  cut  opposite  the  gap  between 
the  first  and  second  metatarsal  bones. 

Comment — This  is  a  very  useftil  amputation  in  cases  of 
crush  of  the  toes,  and  in  limited  gangrene  from  frost-bite,  etc. 
If  the  tissues  in  the  sole  are  damaged,  the  dorsal  and  plantar 
flaps  may  be  of  equal  size.  A  single  dorsal  flap  should  be 
avoided-  Pezerat  advised  three  flaps— one  from  the  dorsum, 
one  from  the  sole,  and  one  from  the  inner  margin  of  the 
foot 

THE  AFTER-TREATJIENT  OF   AMPUTATIONS   OF  THE  TOES. 

It  must  be  confessed  that  the  wounds  of  these  operations 
do  not  always  heal  so  kindly  as  may  be  expected,  and  often 
compare  unfavourably  with  hke  wounds  in  the  hand  In 
many  cases  this  is  due  to  the  fact  that  the  operation  is  an 
imperfect  one — a  mere  trimmuig  of  a  mangled  part — and  is 
the  outcome  of  a  desire  to  remove  as  little  tissue  as  possible. 

The  less  easy  circulation  of  the  part,  and  the  circumstance 
that  the  wound  is  less  conveniently  placed  for  drainage,  serve 
to  some  extent  to  explain  the  tardier  healing  when  comparedl 
with  operation  wounds  of  the  fingers. 

The  limb  should  be  kept  out  in  the  open  air,  for  reasons 
already  detailed  (page  69).  The  leg  should  he  a  little 
upon  a  pillow,  and  the  patient  should  He  so  that  the  foot  can 
rest  upon  one  or  other  side,  \\lHm  the  patient  fiesflat  on  the 
back,  the  toes  point  upwards,  drainage  is  rendered  almost  im- 
possible, and  every  facility  is  given  for  the  gravitation  of  the 
discharges  of  the  wound  hito  the  depths  of  the  foot  If  the 
flaps  have  been  so  carelessly  cut  as  to  involve  some  sloughing, 
if  the  tendon-sheaths  have  been  left  open,  if  the  wound  is 
loosely  dressed  and  exposed  to  the  vitiated  atmosphere  under 
the  bed-clothes,  and  if  the  foot  is  so  placed  that  proper  drain- 
age is  impossible,  it  ts  no  matter  for  wonder  that  the  stump 
does  not  do  well,  and  that  deep-seated  suppuration  is  detected 
in  the  foot 

All  tight  bandages  should  be  avoided. 
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As  the  skin  of  plantar  flaps  is  usually  thick  and  stiff, 
sutures  should  be  so  applied  as  to  retain  a  good  hold  of  the 
parta  They  should  not  be  removed  too  soon,  as  the  flap  may 
give  way.  Silkworm-gut  sutures  may  often  be  left  in  for  ten 
or  even  fourteen  days. 

Portions  of  divided  tendons  may  slough,  and  a  watch  should 
be  kept  for  signs  of  inflammation  along  the  lines  of  tho.<^ 
tendons. 

The  smaller  amputations  require  no  drainage-tube.  In 
operations  upon  the  great  toe,  a  fine  tube,  or  a  tube  split  in 
halves,  may  be  retained  for  the  first  twenty-four  hours. 
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CHAPTEK    XXIIL 
^\RTiAL  Amputation  of  the  Foot* 


AMPUTATIONS  THROUGH   THE  TARSO-METATARSAL   JOIKTa 

These  operations  consist  in  tbe  removal  of  single  toes,  with 
their  respective  metatarsal  bones,  and  in  the  removal  of  the 
whole  of  the  metatiirsus  by  Lisfranc's  and  Hey's  operations. 

The  amputation  of  a  single  toe,  together  with  the  whole  of 
it.s  metatarsal  bone,  is  an  operation  of  little  practical  utility. 
It  may  possibly  be  of  service  in  some  very  Limited  and  rare 
forms  of  disease,  and  it  is  conceivable  that  it  may  l^e  called 
for  in  some  exceptional  acridents.  The  occasions,  however, 
must  be  peculiarly  micommon.  The  great  toe  and  the  little 
toe  are  the  ones  most  likely  to  afford  material  for  this 
operation.  The  elaborate  procedures  described  by  Fren<'h 
authors  for  the  disarticulation  of  the  second  or  the  tiunl  of 
the  fourth  toe,  together  with  its  metatarsal  bone,  are  purely 
dead-house  operations.  To  the  student  the  performance  of 
these  disartieidations  is  of  servit^o  as  affording  a  training  for 
the  more  rcaily  narryirig  out  of  Lisfranc "s  operation. 

Anatomical  Points, — The  following  account  is  derived  from 
Mr,  Henry  Morris's  valuable  work  on  "  The  Anatomy  of  tlw 
Joints."  There  may  be  said  to  be  tliree  separate  joints 
between  the  tarsus  and  metatarsus.  First,  the  joint  betwt^n  the 
internal  cuneiform  bone  and  the  first  metatarsal ;  second,  thftt 
between  the  three  cuneiforms  and  the  second  and  third  meta- 
tarsals ;  and  third,  the  joint  between  the  cuboid  and  the  fourth 
and  tifth  metatai*sal  bones.  Looked  at  as  a  whole,  the  miiiin 
of  the  tarsus  with  the  metatarsus  is  very  uneven,  owing  to  the 
backward  projection  of  the  second,  fourth,  and  fifth  Ixmes 
behind  the  hue  of  the  third,  and  the  forward  position  of  the 
first,  which  articulates  with  the  inner  cuneiform  nearly  half  aii 
inch  in  advance  of  the  second,  and  about  a  quart^T  o(  an  Inoh 
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outer  cuneiforms  respcctivelv.  The  second 
metatarsal  is  let  back  into  a  sptice  between  the  three  cuneiform 
bones.  The  three  outer  metatarsals  are  placed  pretty  evenly 
in  a  line  having  a  gentle  curve,  with  its  convexity  towards  the 
phalanges  (Fig.  106), 

The  In  ner  Tarm-Metatarmi  Jnit}f. — The  internal  eimeiform 
bone  presents  a  large,  nearly  Hat,  kidney-shaped,  articular 
surface,  inclined  a  little  inwards.  Its 
long  axis  is  vertical,  and  measures  one 
inch.  Its  breatlth  is  half  an  inch  (Fig. 
107).  The  facet  on  the  first  metatarsal 
is  of  the  same  general  shape.  This  bone 
is  connecf4?d  with  the  inner  cuneiforui  by 
a  complete  capsule,  the  fibres  of  whirh 
are  very  thick  on  the  under  and  inner 
aspects.  Those  on  the  outer  side  pass 
from  behind  forwards  in  the  interval 
betw^een  the  interosseous  ligaments 
which  connect  thesa  two  bones  with  the 
second  metatarsal.  The  plantar  ligament 
is  by  far  the  strongest. 

77«j?  MiddU  TarsO' Metatarsal  Joint 
— The  facets  on  the  middle  and  ex- 
ten^al  cuninfonns  are  flat  and  triangular, 
with  their  bases  at  the  dorsum.  ¥,aeh  measnres  about  three- 
quarters  (*f  an  inch  vertically,  and  the  width  of  its  base  is 
about  hall*  an  inch  (Fig.  107),  Lateral  facets  on  the  inner  and 
outer  cuneiform  bones  articulate  with  like  facets  on  the  side^s 
of  the  base  of  the  second  metatarsal.  Tlie  posterior  facets  on 
the  second  and  third  metatarsals  correspond  in  size  and  shape 
with  those  on  the  two  middle  cuneiforms. 

The  ligaments  of  the  joints  are  the  following: — Dorsal: 
between  tJie  bases  of  the  two  metatarsals  and  the  three 
cuneiform  bones.  Plantar:  a  strong  ligament  between  the 
ler  cuneiform  and  the  second  and  third  metatarsals,  and 
ieruler  Ugaments  between  the  mitldle  cuneiform  and  the 
second  metatarsal  and  the  outer  cuneifi^nn  and  the  third 
hone.  Interosseous:  the  middle  portion  of  the  tarso-meta- 
tarsal  joint  is  shut  off  from  the  iimer'  pi>rtion  by  a  ver>'  strong 
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interosseous  ligament  (the  ligament  of  Lisfranc),  which  extends 
between  the  outer  surface  of  the  tirst  cuneifonn  and  the 
inner  surface  of  the  base  of  the  second  metatarsal  A  second 
band  runs  from  the  external  cuneiform  to  the  third  and  fourth 
metatarsals,  and  abuts  in  the  joint  on  its  outer  side. 

The    C  ubO'Tneiatarsati 
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Tig,  107. — TKAJSSTEBSB  FECTlOlt  OP  THE 
FOOT  AT  THE    TAllSO^JCBTATAB&AX,    UKK 

OF  jonfTa» 

CV  Cuboid ;  La,  li,C.,  ».o.,  ITie  three  cunei- 
form bonet:  If  Ext.  |>Ff)p.  (wllicii  :  2, 
Ejtt.  long,  dijpt ;  8»  Bit.  breviA  digit ;  4, 
Peroii.  tertiuM ;  5,  Poron,  brevij ;  »j, 
Poroa*  lo&gu* ;  7,  Tibialia  ivnt  ;  8,  Flex, 
long.  poU.  ;  9,  Fle?L  long,  digit, ;  10| 
Abduct,  min.  digit. :  11»  FlejL  bre?. 
digit. ;  12,  Abduct.  hailucU. 


Joint — The  cuboid  looks  j 
fonvards  and  outwards,  and 
presents  two  unequal  facets,  I 
which  articulate  with  like 
facets  on  the  fourth  and  tiitii  _ 
metatarsal  bones  (Fig.  107),  ■ 
Dorsal  and  plantar  liga- 
ments pass  between  the 
cuboid  and  the  two  bones, 
while  the  interosseous  liga- 
ment just  named  shuts  oflf 
the  joint  on  its  inner  side 

The  synovial  mernhnine 
of  the  inner  articulation  is 
single,  and  separated  from 
all  the  other  tarso-nietatarsal 
jfiint^.     That  of  the  middle 


articidation  is  an  extension  forwards  from  the  synovial  riiciu- 
brane  of  the  scapho-euneiform  and  outer  cuneiform  articiiU* 
tions,  while  the  synovial  meifibrane  of  the  cubo-iuetitt;iriaI 
joint  is  special  to  that  articulation  and  to  the  joint  between 
the  bases  of  the  fourth  and  fifth  metatarsal  bones. 

Each  metatarsal  bona  has  one  epiphtjsts,  wliich  is  plactnl 
at  the  distal  extremity  of  the  four  outer  bones  (and  forms 
the  head),  and  at  the  proximal  end  of  the  metatarsal  of  tie 
great  toe,  of  which  it  forms  the  base.  The  epiphyses  joia  the 
shafts  between  eighteen  and  twenty. 

The  following  aiiaA^lvmenis  of  tendons  may  be  noted :— T*> 
the  base  of  the  first  metatarsal  bone  the  peroneus  lon|;jiis  Jind 
part  of  the  tibiaUs  anticus  ;  to  the  bas<?  of  the  fiith  metntanyJ 
the  peroneus  brevis  and  peroneus  tertius. 

The  communicating  branch  of  the  dorsaUs  pedis  artei)* 
passes  between  the  bases  of  the  first  and  second  mct4itan^ 
bones,     The  plantar  arch  crosses  the  joint  between  the  fourtli 
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fifth  metatarsals  obliquely,  and  mns  over  the  bases  of  the 
md  and  third  metatarsals  at  some  little  distance  from  the 
line  of  the  tarso*metatai"sal  joints. 

Instruments. — A  stout  knife  with  a  blade  three  inches 
long.  (For  the  flap  operation  upon  the  great  toe  a  more 
slender  knife,  with  a  blade  of  about  three  and  a  half  inches 
in  length.)  Narrow  tnetal  retractors.  Lion  forceps  (in  the 
event  of  the  part  being  crushed).  Uissectin^^  pressure,  and 
artery  forceps. 

Position,— The  same  as  for  previous  amputations.  (See 
page  404.) 

DISABTICULATION   OF   A   TOE,   TOCETHElt    WITH    ITS   AIETATAIUSAL 

BONE. 

Disarticnlation  of  the  Great  Toe,  together  with  its  Meta* 
tarsal  Bone. — (a)  By  Oval  or  Riu^ket  Incision. — Having 
detined  the  metatarso-tarsal  joint,  grasp  the  toe  with  the 
left  hand,  and  enter  the  knife  at  the  inner  border  of  the 
foot,  just  below  the  line  of  the  joint.  Carry  the  incision  out- 
wards, parallel  to  the  articidation  line,  until  the  centre  of  the 
dorsal  aspect  of  the  metatarsal  bone  is  reached  (Fig.  117,  a). 
Xow  continue  the  cut  straight  do^Ti  towards  the  nail,  along 
the  median  line  of  the  dorsum  of  the  bone.  This  incision 
will  lie  to  the  inner  side  of  the  extensor  proprius  polhcis 
tendon.  On  roachiii*:^  the  centre  of  the  metatarsal  bone, 
incline  the  incision  to  the  web,  then  round  the  outer  side  of 
the  root  of  the  toe  (the  phalanx  being  turned  out),  and  so  on 
to  the  plantar  aspect.  Let  the  knife  cross  the  plantar  siir- 
'  face  transversely  in  the  gi'oove  that  separates  the  toe  from  the 
sole.  Finally,  curve  the  incision  round  the  outer  aspect  of 
the  toe  to  reach  the  dorsal  wound  at  the  centre  of  the  meta- 
f  tarsal  bone.     The  incision  involves  the  skin  only. 

Now  deepen  the  dorsal  cut  Divide  the  tendons  of  the  ex- 
tensor proprius  and  extensor  brevis  close  to  the  metat^irso- tarsal 
joint.  Sepiirate  the  soft  parts  from  the  inner  and  outer  sides  of 
the  bone,  keeping  close  to  it,  and  cutting  from  the  tArsiis  to- 
wards the  toe.  While  effecting  this  separation  the  assistant 
turns  the  toe  to  one  or  other  side,  and  the  surgeon  uses  his  left, 
fingers  to  draw  away  tlie  soft  parts,  The  assistant  now  partly 
extends  the  toe,  and,  the  flexor  tendon  having  been  cut,  the 
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soft  parts  are  dissected  off  from  the  plantar  aspect  of  th^ 
bone.  The  bone  should  be  bared  back  to  the  joint  Th^> 
sesamoid  bones  are  left  behind. 

Care  must  be  taken  not  to  wound  the  communicating 
branch  of  the  dorsalis  pedis  artery  which  runs  between  the 
two  toes. 

The  next  step  is  to  open  the  joint  on  the  dorsal  aspect, 
and  as  far  as  possible  on  the  outer  and  inner  sides.  Tlie 
surgeon  now  once  more  grasps  the  toe  and  divides  the  plantar 
and  remainmg  ligaments.  Last  of  all,  the  tendons  uf  the 
peroneus  longus  and  tibialis  anticus  are  cut,  and  the  toe  with 
its  metatarsal  bone  is  free. 

Cut  the  flexor  tendon  short,  and  close  its  sheath  (page  322). 
If  the  transverse  cut  at  the  commencement  of  the  incision 
be  not  employed,  the  womid  must  start  over  the  cuneiform 
bone. 

IfiTmorrhage. — The  dorsal  digital  branches  (of  the  first 
interusseous  aitery)  to  the  sides  of  the  toe  are  divided  ui  the 
dorsal  incision.  The  imier  one  will  probably  need  no  atten- 
tion. In  the  plantar  aspect  of  the  wound  are  divided  the  ter- 
mination  of  the  internal  plantar  artery,  the  hrst  plantar 
digital  arteiT,  and  the  internal  digital  branch  to  the  great, 
toe.  There  is  great  risk  of  wounding  the  communicating 
branch  of  the  dorsahs  pedis  in  the  gap  between  the  first  and 
second  toes, 

(b)  5y  the  Flap  Method, — Having  grasped  the  t^e  with 
the  left  hand,  the  knife  is  entered  on  the  dorsum  of  the  foot 
over  the  proximal  end  of  the  metatarsal  bona  The  incision 
is  carried  forward  on  the  dorsum  of  the  bono  until  its  head  is 
reached.  It  now  crosses  the  inner  side  of  the  toe  to  the 
plantar  aspect  of  the  foot,  and  thence  is  continued  back  to  a 
spot  immediately  below  the  point  of  comuiencement. 

Both  the  doi*sal  and  plantar  incisions  may  be  made  by 
cutting  from  behind  forwards,  and  then  joined  by  a  vertical 
incision  over  the  head  of  the  bona  Tlie  flap  thus  marked 
out  is  now  dissected  back  In  doing  this  the  surgeon  draws 
back  the  divided  soft  parts  with  his  left  fingers  while  the 
assistant  holds  the  toe.  The  extensor  tendons  are  left  in  mt^uu 
llie  flap  must  include  everything  down  to  the  bone.  When 
it  has  been  dissected  back  to  beyond  the  level  of  the  joint, 
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extensor    tendons  are  dividt 
ita  dorsal  and  internal  aspects. 
anucus  is  divided  at  this  step. 

Now,  having  grasped  the  toe  in  the  left  hand,  the  surgeon 
tlirusts  the  knife  between  the  bases  of  the  two  metatarsals, 
keeping  the  blade  very  close  to  the  inner  bone,  and  brings  the 
point  out  at  the  plantar  wound.  The  knife  is  tlien  made  to 
cut  its  way  out  between  the  two  toes.  The  soft  parts  are 
cleared  from  the  plantar  aspect  of  the  bone,  the  flexor  tendon 
is  divided  high  up,  and  finally,  the  Ugamentous  structures  at 
the  outer  side  of  the  joint  having  been  divided,  together  with 
the  peroneus  longus,  the  toe  is  free.  The  sesamoid  bones  are 
removed  with  the  toe.     The  flexor  sheath  should  be  closed 

HcsTnorrhage. — In  the  outer  surface  of  the  wound — the 
wound  left  by  the  transfixion  cut  between  the  toes — are  divided 
the  dorsal  digital  branches  to  both  sides  of  the  great  toe,  the 
internal  digital  branch  to  the  same  toe,  and  the  first  plantar 
digital  artery.     The  only  bleeding  point  in    the  flap  will 

rhitong  to  the  termination  of  the  internal  plantar  artery, 
y  The  first  dorsal  interosseous  artery  is  very  apt  to  be  cut, 
as  is  also  the  communicating  branch  from  the  dorsalis  pedis. 
In  clearing  the  soft  parts  it  is  most  important  to  keep  close  to 
the  bone. 
Commerit. — Of  these .  two  operations,  the  tirst-named  is 
unquestionably  the  better.  The  flap  operation  involves  a 
large  wound  and  a  badly-placed  cicatrix  The  flap  is  thin, 
especially  on  its  dorsal  aspect,  and  is  very  poorly  supplied 

»with  blood 
DisajrtlculatlOB  of  the  Little  Toe,  together  with  its  Meta* 
tarsal  Bone,  by  the  Oval  or  Racket  Incision—The  toe  l^eing 
gras|>ed  by  the  left  hand,  the  knife  is  entered  at  the  outer 
uxargin  of  the  foot  about  1  cm.  behind  the  tuberosity  of  the 
fifth  metatarsal  bone.  An  oblique  cut^parallel  with  the  eubo* 
metatarsal  joint — is  made  (Fig.  116>  a),  and  a  median  doi-sal 

■  incision  is  carried  thence  to  the  neck  of  the  metatarsal  bone, 
KUere  the  oval  is  made  just  as  in  the  disarticulation  of  the 

■  great  toe  (page  421).     The  subsequent  steps  of  the  operation 

■  are  practically  identical  with  those  already  described. 

The  outer  tendon  of  the  extensor  longus  digjtorum  lies  to 
the   inner  side  of  the  wound,  and  is  divided  at  the  highest 
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point  of  the  dorsal  incision.  At  this  point  ako  some  partioo 
of  the  fleshy  part  of  the  extensor  breris  will  be  exposed. 

When  the  outer  and  inner  sides  of  the  bone  have  been 
cleared  of  soft  parts,  the  tendons  of  the  peronens  tertius  and 
peroneus  brevis  are  cut,  the  joint  between  the  cuboid  and 
fifth  metatarsal,  and  also  that  between  the  bases  of  the  fourth 
and  tifth  bones  are  opened  from  the  dorsum.  The  plantar 
surface  of  the  bone  is  then  cleared,  and  the  disarticulatioa  is 
completed  as  in  the  case  of  the  great  toe. 

To  the  base  of  the  bono  strong  processes  from  the  plantar 
fascia  are  attached,  and  require  division.  It  should  be  remem- 
bered that  a  double  articulation  is  opened  in  this  operation 
(page  420). 

H(j&nwrrkage. — In  the  dorsal  incision  the  dorsal  digital 
arteries  of  the  toe  are  divided,  while  the  plantar  digital 
vessels  are  found  cut  on  the  plantar  aspect  of  the  wound. 

Any  one  of  the  other  metatarsal  bons8  may  be  removed^ 
with  its  corresponding  toe,  by  the  oval  incisioa  The  outer 
two  bones  may  in  like  manner  be  removed  together  by  the 
oval  operation,  the  queue  of  the  oval  running  along  the 
interosseous  space  between  the  two  bones. 

As  ah'eady  stated,  these  operations  are  of  little  practical 
value.     (For  the  after-treatment,  see  page  442.) 

LlSFRANtfs  OPERATION. 

A  disarticulation  of  the  anterior  part  of  the  foot  at  the 
ipESO-metatarsal  line,  useful  in  limited  cases  of  bone  disease, 
of  frost-bite,  or  of  gangrene,  and  in  some  examples  of  perforating 
ulcer  of  the  foot.  (For  the  anatomy  of  the  line  of  joints*  am 
page  41  a,  and  Fig,  106,) 

Instruments. — A  strong,  stout,  narrow  knife,  about  four  or 
five  inches  long  in  the  blade ;  a  scalpel ;  a  saw,  in  the  event  of 
the  joints  being  anchj'losed  ;  a  narrow  metal  spatula  ;  pressure 
forceps,  artery  and  dissecting  forceps ;  lion  forceps  if  the  toes 
be  cmshetL 

Position.^The  patient  lies  on  the  back  The  foot  is 
drawn  weU  beyond  the  end  of  the  table,  and  is  raised  upfl 
a  support  until  on  a  level  with  the  sui-geon^s  neck.  Tto 
operator  may  stand  to  cut  the  dorsal  flap,  but  should  sit  At 
the  end  of  the  table  facing  the  patient,. to  cut  the  sole  fcp 
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and  complete  the  disarticulation.  The  assistants  stand  one 
cm  each  side  of  the  end  of  the  table. 

Operation  (Itujht  Foot). — 1.  Th^  Dorsal  Fl^p. — Grasp  the 
extended  foot  with  the  left  hand,  so  that  the  thumb  is  on  the 
base  of  the  Hfth  metatarsal  bone  and  the  forefinger  on  that  of 
the  first,  while  the  palm  of  the  hand  faces  the  sole.  The 
skin  on  the  dorsum  is  stretched,  and  the  knile  is  held  in  the 
free  hand,  with  the  forefinger  on  the  back  of  the  blade.  In 
this  position  the  dorsal  flap  is  cut  The  incision  commences 
at  the  outer  margin  of  the  foot,  just  behind  the  tubercle  of 
the  fifth  metatarsal  bone  (Fig.  lOS^  For  about  an  inch  it 
follows  the  outer  border  of  the  bone.  It  then  sweeps  across 
the  dorsum  parallel  to  the  line  of  the  tarso-metatarsal  joints, 
and  about  hall"  an  inch  in  front  of  it  The  cut  is  curved 
towards  the  toes,  and  reache^s  the  plantar  aspect  of  the  inner 
border  of  the  foot  about  half  an  inch  in  fi-ont  of  the  tarsal 
joint  of  the  great  toe.  It  finally  follows  the  inner  margin  of  the 
foot,  and  ends  three-fourths  of  an  inch  behind  the  said  joint 

The  assistant  now  holds  the  foot  fixed  in  the  extended 
position  while  the  surgeon  uses  his  left  fingers  to  dissect  back 
the  dorsal  flap.  The  dissection  at  first  includes  the  skin  only ; 
but  when  the  integument  has  been  retracted  about  one-fourth 
of  an  inch,  the  extensor  tendons  are  divided.  The  flap  contains 
therefore  all  the  soft  parts  down  to  the  bones.  It  is  important 
to*weU  expose  the  metatarsiLs,  and  to  carry  the  flap  back  far 
enough  to  expose  the  tarso-metatarsal  joint-lina  {See  the 
Comment  upon  the  operation*  page  428.) 

2.  The  Pkmtar  Flap. — The  plantar  flap  is  now  cut  The 
surgeon  flexes  the  foot  with  the  left  hand,  his  thumb  being 
along  the  line  of  the  toes,  and  his  fingers  on  the  dorsum. 
The  knife  is  introduced  at  right  angles  to  the  surface  of  the 
now  well-exposed  sole.  The  incision,  commencing  on  the 
outer  side,  follows  the  plantar  edge  of  the  fifth  metatarsal  for 
a  short  distance,  and  then  sweeps  obliquely  across  the  sole  to 
the  neck  of  the  fourth  metatarsal.  It  now  traverses  the  sole 
just  behind  the  line  of  the  heads  of  the  metatarsus,  and 
finally  follows  Uie  plantar  edge  of  the  metatarsal  bone  of  the 
great  toe  tx>  join  the  extremity  of  the  dorsal  incision.  The 
plantar  flap  is  thus  convex  forwards,  and  the  inner  segment 
is  longer  than  the  outer  (Figs,  108  and  118,  A)t 
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The  incision  at  Erst  involves  the  skin  and  the  subcu- 
taneous tissues  only.  The  assistant  now  grasps  the  toes  and 
keeps  them  fidly  extended  while  the  surgeon  dissects  back 
the  flap.  This  should  include  the  subcutaneous  structures 
only  until  the  hollow  behind  the  heads  of  the  metatarsal 
l)onos  is  reached.  When  this  hoUow 
is  exposed,  the  tisfhtly-stretched  flexor 
tendons  are  divided  by  a  vigorous 
transverse  cut.  The  rest  of  the  flap 
includes  all  the  soft  parts  down  to  the 
bones.  These  are  dissected  up  by 
short  transverse  cuts  mth  the  knife 
while  the  operator  pulls  back  the  flap. 
The  separation  is  carried  back  until 
the  line  of  the  tarso-metatarsal  articu- 
lations is  reached.  The  exj^osurc  of  the 
peroneus  longus  tendon  will  indicate 
when  liiis  line  is  reached.  The  tendon 
should  for  the  present  be  left  uncut 

3.  The  Disarticulation. — ^Retum  to 
the  dorsum.  Grasp  the  foot  with  the 
left  liand  and  extend  it  fully.  T/Ct  an 
assisUmt  hold  back  the  dorsal  flap  with 
one  liand  while  by  means  of  a  metal 
spatula  he  retracts  and  protects  the 
plantar  Hap  with  the  other.  Enter 
the  knife  just  behind  the  tubercle  of  the 
fifth  metatarsal  bone,  and,  cuttin^^  obliquely  forwards  and 
inwards,  open  the  tarsal  joints  of  the  three  outer  metatarsal 
bones.  In  this  mananuTe  the  tendons  of  the  peronei  brevis 
and  tertius  are  divided.  Now  turn  to  the  inner  sielo  of  the 
foot,  and  open  the  jomt  between  the  first  nietatai*sal  and  the 
inner  cuneiform,  cutting  at  the  same  time  the  tibialis  anticus 
expansion.  In  the  next  place,  open  the  joint  between  the 
second  metatarsal  and  the  middle  cuneiform  on  its  dorsal  aspect 
The  complete  separation  of  the  metatarsal  bone  is  difficult, 
and  is  thus  eftected :  Hold  the  knife  like  a  trocar  and — keep 
ing  it  nearly  parallel  with  the  dorsum  of  the  foot — thrust  the 
point  in  deeply  between  the  bases  of  the  first  and  second 
metatarsal    bones  (Fig.    109)   until   it  is  arrested   by  bone. 


Fig,    108.— MSPEA»0*8    AM- 
PUTATION. 
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The  edge  is  turned  towards  the  ankle.  Now  grasp  the  knife 
in  the  hand  like  a  dagger,  and  elevate  the  handle  until  it  is 
peqx^ndicular  to  the  dorsum  of  the  foot,  at  the  same  time 
cutting  in  the  direction  of  the  external  malleolus  (Fig,  110). 
By  this  mimcBUvre  (the  coiip  tie  maiirt)  the  strong  ligament  of 
Lisfrunc  (page  420)  is  severed- 


{Afi^T  Guirin,) 
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Divide  any  remaining  ligaments,  especially  those  on  the 
pluitar  aspect  of  the  joints,  and  finally  the  metatarsus  is  left 
attached  only  by  means  of  the  peroneus  longus  tendon.  Draw 
this  tendon  out,  and  cut  it  at  the  outer  angle  of  the  incision 
and  the  parts  to  be  removed  are  frea 


Tig,  na- 
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Left  Foot — Commence  the  dorsal  and  plantar  incisions  on 
the  inner  side  of  the  foot     In  disarticulating,  open  first  the 
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joint  between  the  metatarsal  bone  of  the  great  toe  and  the 
inner  cuneiform,  then  open  the  tarsal  joints  of  the  three  outer 
metatarsals,  and  finally  disarticulate  the  second  metatarsal 

Hcemorrkage. — In  the  dorsal  flap  are  divided  the  dorsal 
interosseous  arteries  (four),  o|)posite  to  the  interosseous  spaces, 
and  the  plantar  branch  of  the  dorsalis  pedis  as  it  dips  down 
between  the  bases  of  the  first  two  metatarsal  bones.  In  the 
plantar  flap  are  divided  the  ph^ntar  digital  branches  of  the 
external  plantar,  and  probably  that  vessel  itself,  near  the  base 
of  the  second  metatarsal.  The  terminal  part  of  the  internal 
plantar  artery  is  also  divided 

Com'me7it — The  dorsal  flap  having  been  made,  the  dis- 
articulation may  be  at  once  proceeded  with,  and  the  operation 
completed  by  cutting  the  plantar  flap  from  within  outwards — 
ie.,  practically  by  transfixioa  Or  the  disarticulation  having 
been  eflected  from  the  dorsum,  the  plantar  flap  may  l»e  subse- 
quently cut  in  the  manner  already  described.  On  the  other 
hand,  the  operation  may  be  commenced  by  cutting  the  plantar 
flap,  and  then  be  completed  by  the  making  of  the  dorsal  flap 
and  disarticulation. 

These  various  modifications,  together  with  the  procedure 
described  at  length,  are  all  known  generally  by  the  term 
"  Lisfranc's  operation/* 

The  stimip  resulting  from  this  amputation  is  well  formed 
and  usefiiL 

The  following  points  may  be  observed  in  the  performance 
of  the  operation  ; — 

It  is  a  common  faidt  to  make  the  dorsal  flap  too  small,  and 
to  limit  it  strictly  to  the  dorsum.  This  flap  should  include 
not  only  the  dorsal  structures,  but  also  the  greater  part  of 
those  of  the  outer  and  inner  margins  of  the  foot.  The  relative 
si^es  of  the  two  flaps  may  be  estimated  by  noting  the  measure- 
ment of  half  the  circumference  of  the  foot  at  the  amputation- 
line.  An  unduly  large  plantar  flap  foiins  an  unwieldy  pocket 
If  the  dorsal  incision  be  carried  too  far  back,  the  joint  be- 
tween the  scaphoid  and  cuneiform  bones  may  be  opened  by 
mistake  on  the  inner  margin  of  the  foot 

In  dissecting  back  the  dorsal  flap  the  knife  should  be  kept 
close  to  the  bones,  and  care  must  be  taken  not  to  damage 
the  interosseous  vessels  that  run  in  the  flap.     In  this  flap 


i 


EET8  AMPUTATION,  42^ 

portions  of  the  mterossei  muscles  will  be  found,  and  especially 
some  fibres  of  the  first  dorsal  interosseous.  The  line  of  the 
articulations  must  be  well  exposed. 

In  disarticulating,  care  must  be  taken  not  to  damage  the 
plantar  flap.  During  the  separation  of  the  second  metatarsal 
from  the  tarsxis.  I  have  seen  the  foot  so  vigorously  extended 
that  the  bone  has  been  fractiured  through  its  base,  and  much 
difficulty  has  been  experienced  in  removing  the  fragment  thus 
left  behind- 

HEV*S  OPERATION. 

This  operation  resembles  Lisfranc's  procedure  in  all  essential 
points^  and  difiersonly  in  this — the  four  outer  metatarsal  bones 
are  disarticulated  from  the  tarsus,  and  the  projecting  end  of 
the  internal  cuneiform  bone  is  sawn  through,  carrying  the 
first  metatarsal  bone  with  it.  As  *'  Hey's  operation  "  has  been 
variously  described,  I  give  here  the  original  description  : — 

"  In  the  year  1799  I  had  the  opportunity  of  repeating  this 
operation"  (resection  of  the  front  of  the  foot),  **  and  found  it  to 
answer  perfectly  my  expectations.  I  made  a  mark  across  the 
upper  part  of  the  foot,  to  point  out  as  exactly  as  I  could  the 
place  where  the  metatarsal  bones  were  joined  to  those  of  the 
tarsus.  About  half  an  inch  nearer  the  toes  I  made  a  trans- 
verse incision  through  the  integuments  and  muscles  covering 
the  metatarsal  bones.  From  each  extremity  of  this  wound  I 
made  an  incision  (along  the  inner  and  outer  sides  of  the  foot) 
to  the  toes.  I  removed  all  the  toes  at  their  junction  with  the 
metatarsal  bones,  and  then  separated  the  integuments  and 
muscles  forming  the  sole  of  the  foot  from  the  interior  part  of 
the  metatarsal  bones.  .  .  I  then  separated  ivith  the  scalpel 
file  four  smaller  metatarsal  bones  at  their  junction  with  the 
tarsus,  which  was  easily  effbcted,  as  the  joints  lie  in  a  straight 
line  across  the  foot.  The  projecting  part  of  the  first  cuneiform 
bone,  which  supports  the  great  toe,  I  was  obhged  to  divide 
with  a  saw." 

Hey  himself  appears  to  have  been  a  little  indefinite  about 
the  procedure  thut  bears  his  name,  for  in  one  of  the  instances 
ho  dissected  out  all  the  metatarsal  bones,  and  in  another  ho 
drew  the  saw  across  the  bases  of  those  bones. 

A  Tuodificatian  of  this  operation,  practised   by  the  late 
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Pro£  R  W.  Smith,  is  thus  described  by  Sir  WiUiam  Stokes. 
It  is  claimed  as  an  advantage  that  the  two  anterior  points  of 
support — Yiz.,  the  ball  of  the  great  toe  and  the  base  of  the 
fifth  metatarsal  bone — are  preserved. 

"  The  operation  is  performed  by  making  an  oblique  incision 
across  the  four  lesser  metatarsal  bones,  commencing  about  three- 
fourths  of  an  inch  in  front  of  the  base  of  the  fifth  metatarsal  bone, 
and  in  a  direction  towards  the  metatarso-phalangeal  articulation 
of  the  great  toe.  The  incision  should  be  made  down  to  the 
bones,  and  another  incision  should  then  be  made  at  the  centre 
of  the  first  one,  but  at  right  angles  to  it,  upwards  and  inwards, 
for  about  an  inch  or  an  inch  and  a  quarter.  The  tissues  at 
each  side  of  the  second  incision  should  then  be  dissected  off 
the  bones,  and  these,  thus  freely  exposed,  should  be  obliquely 
divided  close  to  their  proximal  articulations  with  a  small  saw 
or  fine  forceps.  The  flap  should  be  taken  altogether  from  the 
sole  of  the  foot "  (Heath's  "  Dictionary  of  Surgery,"  voL  i, 
page  661). 

For  the  after-treatment  of  these  operations,  see  page  442. 


CHAPTER    XXIV. 
Partial  AMixrrATioN  of  the  Foot* 

AMPUTATION    THROUGH  THE    MEDlO-TARSAL    JOINT    (CH0PART*8 

OPERATION). 

This  consists  of  a  disarticulation  of  the  foot  at  the  moclio- 
tarsal  joint  The  procedure  that  at  the  present  day  is  knoini 
by  this  name  differs  somewhat  in  detail  from  the  operation  as 
originally  described  by  Chopart 

Anatomical  Pointa. — The  medin-tarsal  joint  consists  of 
two  artieuIaUiuis — the  «aleaneo-(nilniid  cm  the  outer  side,  and 
the  aatragalo  -  seaphoid  un  the  inner. 
These  two  joints  have  distinct  synovial 
membranes.  They  lie  nearly  in  a  trans- 
Terse  line,  but  the  astragalo-scaphoid 
joint  is  more  convex  anteriorly,  and  is  a 
little  in  a^lvance  of  the  companion  articu- 
lation. The  first-named  articulation  forms 
a  ball-and-socket  joint,  the  convex  head 
of  the  iLstragalus  heinj^  secured  in  the 
concave  facet  of  the  scaphoid  (Fig.  111). 
The  greatest  vertical  measurement  of  the 
artic*ulation  is  one  incli,  while  it^  greatest 
transverse  measurement  is  alxiut  the  same. 
The  following  ligaments  support  the  joint : 
— (1)  The  astragal o-8caj)hoid.  a  thin  dorsal 
ligament;  (2)  the  inferior  cnlcaneo-seaphoid,  a  dense,  thick 
fibrous  plate,  that  lies  just  under  the  joint ;  (3)  the  external 
caleaneo-scaphoid.  This  band  lies  in  the  hollow  between  the 
two  joints  of  the  metlio-tarsal  line.  It  starts  from  the  os  calcis. 
and  blends  above  and  below  with  the  two  ligaments  already 
named.  It  is  called  by  the  French  the  Y  ligament,  "  la  clef 
de  rarticidation  de  Chopart"    The  synovial   membrane   of 
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tMs  joint  is  commoE  also  to  the  anterior  astragalo-calcaneal 
articulation. 

The  calcaneo-cuboid  joint  presents  a  concavo-convex  surface 
the  concavity  inclining  from  above  downwards  and  inwards. 
It  measures  about  three-quarters  of  an  inch  vertically,  and  one 
inch  transversely.  It  is  supported  by  the  following  ligaments: — 
(1)  The  internal  calcaneo-cuboid,  a  strong  band  ;  (2)  the  dorsal 
calcaneo-cuboid,  a  \rider  Hgament ;  and 
(3)  and  (4),  the  well-known  long  and 
short  plantar  ligaments.  The  synovial 
membrane  is  peculiar  to  the  joint.  This 
articulation  lies  on  a  line  midway  between 
the  tip  of  the  external  malleolus  and 
the  tuberosity  of  the  tifth  metatarsal 
bona  The  companion  joint  will  be 
foxmd  just  behind  the  tuberosity  of  the 
scaphoid — a  conspicuous  landmarlc 

InBtmments  and  Position.  —  The 
same  as  for  Lisfranc's  oj^eration.  The 
surgeon  should  sit  to  cut  the  plantar 
flap,  but  will  hud  it  more  convenient  to 
stand  while  cutting  the  dorsal  flap  and 
while  disarticulating. 

Operation. — In  its  main  points  the 
procedure  is  identical  \\dth  Li&franc's 
amputatioiL  1.  The  dorsal  flap. — Tlie 
incision  commences  at  a  point  midway  between  the  tip  of  the 
outer  malleolus  and  the  tuberosity  of  the  fifth  memtarsal  on 
the  outer  side,  and  at  a  point  just  behind  the  tuberosity  of  the 
scaphoid  on  the  inner  side,  Tlie  cut  follows  on  either  side  Uia 
margin  of  the  foot  for  a  little  distance,  and  is  then  so  curved 
-over  the  dorsum  as  to  cross  the  bases  of  the  metatarsal  bones 
(Fig.  112),  2,  Tiie  plantar  flap  extends  between  the  tiro 
points  first  named.  It  follows  in  the  main  the  lines  of  Lis- 
franc's  flap,  and  has  the  same  shape.  It  is  so  carried  over 
the  sole  as  to  cross  the  middle  of  the  metat-ursus  (FtL'^ 
112  and  118,  B>  The  flexor  tendons  are  divided  as  soon  as  a 
little  skin  has  been  retracted.  Both  flaps  contain  all  the  soft 
parts  down  to  the  bones.  The  medio-tarsal  joint-line  should 
be  well  exposed. 
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8.  The  DisiiHictilaticm. — In  disarticulating,  the  foot  may 
he  conveniently  held  in  the  position  of  talipes  varus,  and 
be  well  extended  Care  must  be  taken  to  open  the  right 
joints.  It  is  easy  to  open  the  scapho-cuneiform  joints  in  the 
place  of  the  astragalo-scaphoid.  tuid  to  actually  leave  the 
scaphoid  behind. 

Tlie  tendons  that  are  especiaUy  to  be  noted  in  cutting  the 
deeper  parts  are  the  three  peronei  and  the  two  tibials. 

Hcemorrhage. — In  the  dorsal  flap,  the  dorsalis  pedis  artery 
is  cut  as  it  dips  down  between  the  lirst  and  second  metatarsal 
bones.  The  metatarsal  and  tarsal  branches  of  that  vessel 
are  also  divided  The  two  saphenous  veins  come  in  this 
flap. 

At  the  anterior  part  of  the  inner  segment  of  the  plantar 
flap  the  internal  plantar  artery  is  divided,  and   noar  the  base 
of  the  second  metatarsal  LK>ne  the  end  of 
the  external  plantar     In  the  outer  part 
of  the  flap  are  the  digital  branches  of  the 
latter  vessel 

CotnTTient, — The  value  of  this  opera- 
tion is  open  to  serious  question,  and  in 
many  points  it  does  not  compare  favour- 
ably with  Syme's  aiuputation.  It  is  not 
adapted  for  cases  of  bone-disease  as  a 
rule.  The  stump  may  appear  an  excel- 
lent one  immediately  after  the  operation. 
In  process  of  time,  however,  it  will  be 
found  that  the  whole  of  the  os  caleis — 
and  not  the  tuberosities  merely  —  is 
brought  in  contact  with  the  ground,  and 
that  the  somewhat  sharp-edged  anterior  part  of  the  bone  is 
not  weU  suited  to  bear  pressura 

In  some  cases  the  stump  has  a  tendency  to  turn  over  into 
what  would  be  the  varus  position,  and  the  patient  walks  upon 
the  outer  border  of  the  under  sm-faeo  of  the  os  caleis. 

In  other  instances — and  these  are  not  uncommon — the  heel 
IS  drawn  up  by  the  action  of  the  tendo  AchiUis,  the  head  of  the 
os  cal<ns  is  tilted  dowTiwards,  and  upon  this  point  of  bone  the 
oatient  walks  (Fig.  113).  A  stump  so  deformed  will  be  painful, 
and  will  probably  become  too  tender  to  bear  the  weight  of  the 
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body  ;  or  the  cicatrix,  being  exposed  to  pressure,  may 
down. 

Attempts  have  been  made  to  prevent  this  mal- position  by 
attaching  the  anterior  tendons,  mchiding  especially  the  tibialis 
anticiis,  by  stout  sutures,  to  the  tissues  of  the  sole-flap. 

It  has  been  further  recommended  that  a  wedge-shaped  pad 
be  worn  in  the  boot,  so  placed  as  to  resist  the  tnming-down  of 
the  head  of  the  os  caleis.  Finally,  the  tendo  Achillis  has  been 
divided.  This  tenotomy,  while  it  has  weakened  the  foot 
greatly,  has  not  always  sufficed  for  the  pennanent  cure  of  the 
deformity.  (Ses  Tripier's  Operation,  page  453,)  In  some 
cases  caries  of  the  os  calcis  appears  to  have  supervened. 

The  planning  of  the  flaps  may  be  varied  If  the  dorsal 
flap  be  curtailed,  the  plantar  flap  must  be  increased  in  length. 
Some  surgeons,  having  made  the  dorsal  flap,  and  effected  the 
disarticulation,  cut  the  plantar  flap  by  transfixion.  Such  a 
flap,  however,  is  apt  to  be  ill-shaped  and  thin,  and  the  plantar 
arteries  will  be  probably  divided  unnecessarily  higk 

It  has  been  advised  to  leave  the  scaphoid  bone  when  sound, 
and  so  to  retain  the  attachment  of  the  tibialis  posticus.  To 
effect  this  end  the  flaps  must  be  cut  longer  on  the  inner  side 
It  lias  not  been  shown  that  this  modification  is  of  special  value 
(For  die  after- treatment,  see  page  442,) 
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SUBASTRAGALOID   DISARTICULATION. 

This  operation  consists  of  a  disarticulation  at  the  astragalo- 
f;caphoid  and  astragal o- calcaneal  joints.  The  astragalus  is  the 
only  bone  of  the  foot  that  is  left  tiehind,  and  forms  the  summit 

Pof  the  stump. 
Anatomical    Points.  ^ — The    astragalo-scaphoid   joint  has 
been  described  (page  4:n).     {See  also  Fig.  IIL) 

The  OS  ealcis  articulates  with  the  astragalus  by  a  double 
joint ;  the  anterior  communicates  with  the  medio-tarsal  artic- 
ulation ;  the  posterior  is  separate  and  complete  in  it^seE 
Tiie  two  bones  each  present  two  articular  facets  of  unequal 
size,  separated  by  a  deep  groove,  in  which  is  lodged  the  inter- 
osseous ligament  This  groove  and  ligament  divide  the 
anterior  from  the  posterior  joint  In  front  of  the  inner  end 
of  the  groove  the  proinineiit  process — the  sustentaculum  tali 
— projects  inwardly.  The  posterior  facet  is  the  larger,  is  con- 
vex on  the  OS  ealcis,  concave  on  the  astragalus,  and  is  about 
one  inch  and  a  half  in  length,  and  three-quarters  of  an  inch 

I  in  width-     The  anterior  facet  is  narrower,  smaller,  and  more 
intemaL     It  is  concave  on  the  os  ealcis,  and  runs  on  to  the 
upper  surface  of  the  sustentaculum  tah,  while  it  is  convex  on 
the  astragalus. 
Tlie  under-surface  of  the  astragalus,  as  seen  after  the 
disarticulation,  is,  speaking  generally,  flat,  and  forms  an  even 
surface  for  the  end  of  the  stump.     The  groove  between  the 
^ets  runs  obliquely  from  within  forwards  and  outwards. 
Tlie  following  are  the  hgaments  between  the  os  ealcis  and 
astragalus.      The   main   connection   is  effected   by  the  very 
Snass^ive    interosseous    ligament    which    occupies   the   whole 
length  of  the  groove.     On  the  outer  side  are  the  membranous 
external  calcaneo-astragaloid  and  external  ealeaneo-scaphoid 
c  o  2 
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ligaments,  and  a  part  of  the  external  lateral  ligament  of  the 
ankle.  Behind  is  the  posterior  oalcaneo-astragaloid  ligament, 
and  on  the  inner  side  the  internal  ligament  of  that  name,  to- 
gether with  part  of  the  internal  lateral  ligament  of  the  ankle. 

Position  and  Instniments, — The  same  as  in  the  pr 
ing  operatii>n. 

The  following  methods  will  be  described : — 

1.  Farabenfs  operation* 

2.  The  oval  operation. 

3.  Verneuirs  operation. 

4.  By  the  heel  flap, 
1.  Farabeaf's  Operation  by  a  Large  Internal  and  Plantar 

Flap. 

In  this  procedure  a  large  flap  is  cut  from  the  sole  and  the 
inner  aspect  of  the  foot. 

(1)  The  Line  of  Incision,— The  incision  is  commenced  at  the 
outer  margin  of  the  tendo  Achillis  at  its  insertion  (Fig.  114,  a), 
and  is  then  curved  up  a  little  to  reach  the  level  of  a  point  one 
inch  below  the  outer  nmlleolua  It  is  now  carried  fomards 
horizontally,  parallel  to  the  outer  border  of  the  foot,  and  one 
inch  below  the  malleolus  (a  to  b),  and  reaches  a  point  (b) 
which  is  on  a  line  connecting  the  base  of  the  fifth  metatarsal 
bone  with  the  j'oints  between  the  scaphoid  and  cuneiform 
bonea  It  then  curves  sharply  inwards  across  the  dorsum  of 
the  foot  (B  to  x),  a  little  in  front  of  the  joints  named,  and 
reaches  the  extensor  proprius  pollicis  tendon  at  x.  The 
incision  next  crosses  the  inner  border  of  the  foot  so  as  to  follow 
the  line  of  the  cuneo-metatarsal  joint  of  the  great  toe  (x  to  c). 

It  now  sweeps  across  the  centre  of  the  sole  of  the  foot  (c 
to  d),  and  is  then  rounded  off  and  curved  back,  so  as  to  follow' 
exactly  the  outer  border  of  the  foot  as  far  as  the  external 
tuberosity  of  the  os  calcis  (e).  It  is  now  curved  up  a  little  to 
end  at  the  insertion  of  the  tendo  Achillis  at  A.  (Sei  also 
Fig.  118,  E  and  Fig.  121,  a.) 

The  foot  must  be  turned  from  side  to  side  by  the  surgeon's 
left  hand  as  the  devious  line  of  this  incision  is  followed.  The 
knife  at  lirst  divides  only  the  skin  and  the  subcutaneous  tissua 
It  is  then  made  to  follow  the  incision  a  second  time — wbea 
the  akin  has  retracted  a  little^and  is  carried  to  the  bona 
Care  must  be  taken  that  the  kniie  goes  well  down  to  tlie  boMb 
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and  that  all  the  soft  parte  are  divided.  To  effect  this  the 
blade  must  be  used  with  considerable  vigour.  The  border  or 
sur&ee  of  the  foot  that  is  attached  must  be  put  upon  the  stretch, 
so  that  the  tendons  are  cleanly  divided.  The  peronei  tendons 
are  especially  difficult  to  cut  In  making  these  deep  sweeps 
with  the  knife  great  care  must  be  taken  to  avoid  opening  any 
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joints,  notably  those  between  the  scaphoid  r,nd  the  cunei- 
form bonea 

(2>  The  Di8(trtir*nfation.—T!h(i  leg  having  been  flexed  upon 
the  thigh,  the  assistant  turns  the  knee  in  with  one  hand  and 
presses  the  lower  part  of  the  leg  against  the  edge  of  the  couch 
with  the  other. 

Tho  foot  projects  beyond  the  end  of  the  table,  with  its 
outer  surface  well  exposed  and  lying  horizontally. 

Let  the  dorsal  part  of  the  flap  (x  to  a)  be  now  dissected 
up  sufficiently   to  well  expose  the  head   of  the  astragalus; 
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open  tlie  astragalo-scaphoid  joint 
on  its  dorsal  jispect.  Keep  the  kriilb  between  the  bones,  and, 
cuttmg  backwards,  pass  it  between  the  os  calcis  and  astragfalus, 
and  so  sever  the  interosseous  ligainont.  This  entails  no 
difficidty  ii'  the  outer  siurface  of  the  foot  be  well  exposed  and 
kept  upon  the  stretch  with  the  left  hand.  As  the  U^a- 
ment  is  divided,  turn  the  os  calcis  more  and  more  out.  See 
that  aU  the  tendons,  etc,,  are  divided  on  the  outer  side  of  the 
foot»  and  that  the  outer  aspect  of  the  os  calcis  is  bared  to  the 
periosteum. 

Now  with  the  left  hand  twist  the  foot  round  until  it 
is  in  the  position  of  the  cxtremest  varua  In  this  position 
dissect — by  cuts  made  iVoio  left  to  right  in  the  left  foot,  and 
from  right  to  left  in  the  right  foot — ail  the  soft  parts  from  the 
inner  and  under  surfaces  of  the  os  calcis  (Fig.  115).  Special 
care  must  be  taken  of  the  vessels  which  lie  in  the  hollow  on 
the  inner  side  of  that  bone. 

Clear  the  under  surface  of  the  bone,  still  turning  the  fLX>t 
out.  When  this  process  of  enucleation  is  complete,  the  foot 
will  have  been  so  turned  roimd  that  the  dorsum  will  face 
downwards.  Now*  separate  the  foot  and  cut  any  neglected 
tendons  short. 

The  suture  hne  on  the  stump  is  horizontal,  and  is  on  the 
outer  side  of  the  extremity. 

The  operation  is  much  easier  on  the  left  than  on  the  right 
foot.  In  the  latter  case  it  may  be  more  convenient  to  djssi'ct 
up  the  great  flap  and  bare  the  os  calcis  before  the  disarticula* 
tion  is  efl'ected. 

A  hole  may  be  made  in  the  heel  part  of  the  flap — which 
forms  a  pouch — ^and  a  drainage-tube  passed  through  it 

Hitmarrhage. — In  the  jiart  of  thu  flap  a  to  B  are  cut  the 
posterior  peroneal,  the  anterior  peroneal,  and  branches  of  the 
tarsal  and  metatarsal  arteriea  The  largest  of  these  is  the 
flrst-named,  winch  rims  just  behind  the  malleohis. 

In  the  part  B  to  x  the  tarsal  artery  and  the  dorsalis 
pedis — the  latter  a  large  vessel — are  divided  opposite  the 
centre  of  the  he^ci  of  the  astragalus.  In  the  part  X  to  D 
the  internal  and  external  plantar  are  cut  In  the  mai^gin  of 
the  flap  D  to  E  branches  of  the  latter  vessel  are  foimd. 

2.  The  Oval  Operation  (Maurice  Perrin). — ^Tlie  incision  in 
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this  procedure  commences  behind,  at  the  insertion  of  the 
tendo  AchiUis,  and  is  earried  forwards  along  the  outer  side  of 
the  foot — parallel  with  its  external  border,  and  one  inch 
and  a  half  below  the  external  malleolus — to  a  point  just 
behind  the  base  of  the  fifth  metatarsal  bone. 

It  is  then  curved    across  the  doi'sum  to  reach  on   tlie 
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inner  side  of  the  foot  the  level  of  the  joint  between  the  first 
metatarsal  bone  and  the  cnneiform.  The  incision  now  sweejis 
bock  across  the  sole  and  joins  the  first  cut  some  two  inchcss 
behind  the  base  of  the  fifth  metatarsal  bone  (Fig.  116,  b). 

The  incision  may  at  first  involve  the  skin  only,  but  n  us 
thf^n  be  carried  well  to  the  btme. 

The  subsequent  steps  of  the  operation  are  precisely  the 
same  as  in  the  prev'ious  amputation.  The  foot  should  be 
placed  in  the  same  posture,  and  the  disarticulation  eflected  in 
the  same  mimncr 
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It  is  advisable  to  saw  off  the  bead  of  tlie  astragalua 
In  the  left  foot  the  disarticulation  may  be  carried  out  as 
soon  as  the  dorsal  and  external  parts  of  the  Hap  have  been 
dissected  back  In  the  right  foot  the  whole  of  the  flap  had 
better  be  dissected  back  as  far  as  possible,  and  the  aa  calcis 
cleared  before  the  disarticulation  is  attempted- 

3.  Vemeuil's  Operation. — This  procedure  appears  to  be 
one  that  is  very  generally  adcpted  in  France  (Fig.  114,  v). 

The  incision 
is  commenced 
over  the  outer 
tuberosity  of  the 
OS  calcis,  from  2 
to  3  am.  l»eluw 
the  external 
malleolus.  It  is 
then  carried  for- 
ward to  a  point 
2  cm.  behind, 
and  to  the  inner 
side  of  the  base 
of  the  tiftJi 
metatarsal  bime. 
It  is  now  curved  over  the  dorsum  of  the  foot  tx)  the  middle 
of  the  internal  cuneiform  bone.  Finally,  it  sweeps  obliquely 
across  the  sole,  to  reach  the  point  of  commencement  by  the 
shortest  possible  route. 

The  soft  parts  are  cleared  from  the  bone,  and  the  disarticu- 
lation effected  as  above  described.  It  is  advisable  to  saw  off 
the  head  of  the  astragalus. 

4  Disarticulation  with  a  Heel  Flap. — The  flaps  made  in 
this  operation  are  a  moditication  of  those  of  S}Tne's  ampuU^ 
tion  (page  445).  The  phmtar  incision  commences  half  an  inch 
below  the  outer  malleolus,  and  ends  one  inch  below  the  inner 
malleolus.  Between  these  points  it  is  carried  vertically 
downwards  across  the  heel,  while  the  foot  is  held  at  n)/ht 
angles  to  the  leg.  The  dorsal  flap  is  U-shaped,  has  its  hinlvs 
horizontal,  and  crosses  the  foot,  with  a  curve,  at  the  level  of  the 
astragalo-scaphoid  joint  (Fig.  117,  b). 

The  heel  flap  is  dissected  back  just  ad  in  Syme's  amput 
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Kg.  116. —A,  Di»articQlation  of  %h&  little  toe,  Ic 
iU  irietntarBaL  bone,  by  the  oval  or  nMiket 
Maurice  Pcrrinii  «uljjutnigaJc»id  amputfttioti. 
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lion  (page  446),  and  the  tendo  Achitlis  is  then  divided.  The 
dorsal  flap  is  in  the  next  place  dissected  up,  and  must  include 
ftll  the  soft  parts  down  to  the  bone. 

The  astragala-scaphoid  joint  having  been  ojiened  from  the 
dorsum,  the  knife  is  passed  between  the  astragalus  and  os 
calcis,  and  the  disarticulation  is  effected.  Ashhurst  advisefi 
that,  as  soon  as  the  flaps  have  been  made,  the  anterior  part  of 
the  foot  should  bo  disarticulated  along  the  line  of  Chopart's 
operation,  that 
the  OS  calcis 
should  then  be 
grasped  with  a 
pair  of  lion  for- 
ceps and  twisted 
from  side  to  side 
whUe  the  separa- 
tion from  the 
astragalus  is  ef- 
fected. 

The  head    of 
the       iistragalus 

*  should        be       re^     ^^*  117.— a»  IHsartlcuLition  of  the  great  toe,  together  with 
1        *  1        t  lis  tneUtArsal  boue,  by  the  ovaI  or  racket  inoiskHn;  B, 

moved    Wltn     tne         mbaiitmgAlciid  Amputation  by  heel  flap. 

saw.    The  vessels 

^divided  are  practically  the  same  as   those   cut  in   Syme's 
E>pe  ration. 

Comment — Subastragaloid  amputation  was  proposed  by 
L  Lignerolles  in  1839,  was  first  performed  in  Germany  by 
^■Textor  in  1841,  in  France  by  Malgaigne  in  1845,  and  in 
^BiHngland  by  Simon  in  1848.  Malgaigiie  employed  a  single 
^plaige  iBtemal  flap,  and  Nelaton  peculiar  dorsal  and  plantar 
flaps  that  were  larger  on  the  inner  than  the  outer  side. 

The  amputation  gives  very  excellent  results.     The  astrr  ^ 
galus  forms  a  good  surface  for  support,  and,  as  the  ankle- 
I      joint  is  preser^^ed,  a  more  elastic  stump  is  produced  than 
results  from  either  Syme  s  or  Pirogoffs  amputation. 

Of  the  four  methods  described,  the  first  three  are 
practically  varieties  of  the  oval  or  racket  incision,  the  last 
iTolves  a  simple  heel  flap. 

Farubeufs  operation  has  been  considered  first  because  it 


^ 
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serves  to  demonstrate  the  especial  features  of  the  * 
by  the  oval  method  and  the  ditiiculties  of  disart 
The  resulting  flap  aifords  an  excellent  covering  to  the  bone, 
the  head  of  the  astragalus  can  be  left,  and  the  cicatrix  is  well 
removed  from  pressum.  The  incision  is,  however,  needlessly 
complex,  the  flap  is  a  little  unwieldy,  a  rather  large  pocket 
is  formed  about  the  heel,  and  it  is  not  easy  to  obtain  in 
every  case  so  large  a  tract  of  sound  skin  as  is  demanded- 
Vemenil's  operation  is  much  simpler,  but,  if  conducted  pre- 
cisely upon  the  lines  laid  down,  the  resulting  flap  is  a  little 
scanty.  So  far  as  my  experience  goes.  I  should  say  the  choice 
of  a  subastragaloid  amputation  rested  between  the  procedure 
of  Maurice  Perrin  and  that  by  the  heel  flap.  I  have  once  had 
the  opportuuity  of  performing  both  operations  at  the  same 
time,  upon  the  same  patient,  for  troubles  following  upon 
extreme  talipes  vaniSw 

Perrin's  operation  is  difficult ;  the  soft  parts  are  somewhat 
roughly  handled,  and  there  ai^  many  risks  of  injuring  the 
vessels  of  the  flap.  The  wound  will  probably  not  heal  so 
well  as  alter  the  operation  by  the  heel  flap.  The  latter  pn> 
cedure  is  simple,  m  easy,  and  can  be  carried  out  with  a  mini- 
mum amount  of  disturbance  to  the  soft  parts.  The  wound 
heals  readily. 

When  the  stumps,  however,  have  become  firm,  some  im- 
portant points  of  difference  are  to  be  noted; — ^The  stump  in 
the  oval  operation  is  wide,  and  the  cicatrix  is  well  removed 
from  pressure  ;  in  the  heel-flap  procedure  the  stump  is  narrower. 
and  the  suture  line  comes  inconveniently  near  to  the  pressure 
area.  In  patients  in  whom  excellent  healing  powers  may  be 
expected,  I  tliink  Perrin's  method  is  to  be  preferred 

In  these  operations  a  drainage-tube  may  l>e  retained  for 
one  or  two  days.  The  limb  should  be  supported  on  i& 
inclined  plane  on  a  simple  back-splint  The  suture>s  should 
be  retained  as  long  jis  possible,  and  after  their  removal  the 
flap  may  be  supported  by  strapping. 


THE  AFTER-TKEATMENT  OF  PARTIAL  AMPUTATIONS  OF  THE  FOOT. 

The  wound  shoidd  be  kept  exposed  to  the  air  for  reftsoos 
already  given  (page  69),  the  liml)  should  be  a  little  mistd 
upon  a  pillow,  and  the  stump  should  be  so  placed  rli.it  ^thciettt 
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drainage  is  pcnnittcd.  The  remarks  already  made  with 
reference  to  the  after-treatment  of  amputations  of  the  toes 
apply  to  certain  of  these  operations  (page  41  (i). 

In  the  case  of  the  removal  of  the  great  toe,  together  with 
its  metiitarsal  hone,  the  foot  should  be  allowed  to  he  a  little 
upon  its  inner  side,  pnivided  that  direct  pressure  is  not  made 
tipon  the  wound  When  the  fifth  toe  has  been  removed  in  a 
similar  manner,  the  foot  should  be  inclined  towards  the 
opposite  side. 

After  LLsfranc's  and  Hey's  amputations  the  limb  mny  bo 
allowed  to  he  upon  one  or  other  side  vnth  the  knee  bent.  The 
pillow  supporting  the  foot  should  be  firm,  the  stump  may  pro- 
ject ahttle  beyond  the  end  of  the  pillow,  and  to  this  suppon 
the  leg  may  be  lightly  secured. 

After  Chopart's  o]>eratiun  and  after  the  subastragaloid 
amputations  the  stump  should  be  supported,  upon  a  back- 
spUnt,  which  is  kept  a  little  raised  by  a  firm  pillow  or  cushion. 
By  this  means  the  heel-flap  is  supi>orted,  and  the  os  calcis  in 
the  Chopart  operation  is  to  a  great  extent  kept  from  altering 
its  position.  The  knee  should  be  a  Uttle  bent,  and  the  stump 
may  be  inclined  laterally,  so  as  to  favour  drainage.  The  splint 
<»mployed  is  an  ordinary  straiglit  back-splint,  suitably  padded. 

A  pad  is  introduced  beneath  the  tendo  AehiUiB,  The  skin 
is  protected  by  a  piece  of  gutta-percha  moulded  to  the  limb 
and  lined  with  linL  The  splint  is  secured  by  stmps  and 
buckles  (Fig.  76). 

Drainage-tubes  should  not  be  employed  unless  actually 
Becessary,  and  should  lan ct  be  ]>ass<Hl  right  across  the  angle  of 
the  wound,  from  one  extremity  of  the  incision  to  the  other. 
A  small  piece  of  tubing  may  be  introduced  at  each  of  the  two 
comers  of  the  womjd — as  in  Hey  s,  l^isfranc's,  and  Chopart's 
amputations — and  sutures  at  these  }K>ints  may  be  omitted. 
In  any  case  the  tubes  should,  imder  oi*dinary  circumstances, 
be  removed  in  twenty-four  hours. 

In  the  subastragaloid  operations,  where  a  heel-flap  exists — 
with  a  pouch  left  by  the  removal  of  the  os  calcis — a  hole  may 
be  made  through  the  centre  of  that  flap  into  the  pouch,  and  a 
abort  length  of  tube  introduced.  This  need  not  be  retained 
more  than  one  day. 


CHAPTER    XXVI 
Amputation  of  the  Foot. 

Two  procedures  will  be  described : — 

A.  Disarticulation  at  the  ankle-joint. 

B.  Intra-calcaneal  amputations  of  the  fooL 

A, — DlSARTtCULATIOK    AT    THE    ANKLE-JOINT     (8Y5tB*^ 

amplttationX 

This  is  the  principal  operation  for  removing  the  entire 
foot  The  flap  is  made  from  the  heeb  the  soft  parts  havinj; 
been  peeled  off  the  os  calcis.  The  two  malleoli,  together  with 
the  articular  surface  of  the  tibia,  are  sawn  off 

Anatomical  Points. — The  mechanical  characters  of  the 
ankU?-joiiit  should  be  well  known,  and  the  height  and  l>readth 
of  the  dome  on  the  tibia,  which  receives  the  he^id  of  the 
astragalus,  duly  appreciated. 

The  anterior  and  posterior  ligaments  of  the  ankle-joint 
are  very  thin,  but  the  lateral  ligaments — and  especially  the 
internal  lateral  ligament— are  very  strong,  and  have  wide  and 
extended  attachments  to  the  tarsal  bones.  The  cliief  ticndons 
about  the  ankle-joint  run  in  synovial  sheaths,  and  are  therefori 
ditficult  to  cut  unless  the  knife  be  wielded  with  vigour. 

The  blood  :^upply  of  the  heel-flap  is  a  matter  of  ^ 
importance ;  the  two  chief  vessels  of  supply  are  the  external' 
calcaneal  of  the  posterior  peroneal  on  the  outer  side,  and  the 
internal  culcaneal  of  the  external  plantar  on  the  inner  sida 
The  first-named  vessel  is  a  continuation  of  the  posterior 
peroneal  It  runs  just  behind  tlie  inferior  tibio-tibular  joint, 
and  then  behind  the  outer  malleolus  to  the  heel  With  PDgard 
to  the  intenial  calcaneal  artery,  the  posterior  tibial  divider 
"on  a  level  with  a  line  drawn  from  the  point  of  the  tntemAl 
malleolus  to  the  centre  of  the  convexity  of  the  heel"  This  Vine 
is  dangerously  close  to  the  line  of  the  incision.  The  intexual 
calcaneal  artery  arises  from  the  external  planter,  close  to  the 
bifurcation   and   imder  the   tibres  of  origin  of  the  abductor 
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pollicis.     Inasmuch  as  this  is  the  chief  vessel  of  the  flap,  ihtj 
greatest  care  must  be  taken  of  it.     (See  page  448.) 

Minute  branches  may  reach  the  flap  from  the  internal 
malleolar  of  the  posterior  tibial  and  ti-om  the  outer  and  inner 
malleolar  of  the  anterior  tibial 

The  lower  epipkyslst  of  the  tibia  includes  the  articular 
surface  and  the  inner  uiallcolus.  It  joins  the  shaft  between 
the  eighteenth  and  nineteenth  years.  The  lower  epiphysis  of 
the  fibula  corresponds  to  the  outer  malleolus,  and  joins  the 
shaft  about  the  twenty-first  year. 

The  08  calcis  has  an  epiphysis  for  its  posterior  extremity 
It  forms  a  cartilaginous  shell  for  that  part  of  the  bone.  It 
does  not  commence  to  ossify  until  the  tenth  year,  and  does 
not  join  the  body  of  the  bone  until  fifteen  or  sixteen. 

In  removing  the  lower  ends  of  the  tibia  and  fibula  the 
greater  part  of  the  anterior  and  posterior  tibio-fibular  li^m- 
ments,  together  with  the  interosseous  ligament,  are  saved,  while 
the  transverse  or  inferior  ligament  is  cut  away  with  the  bones. 

Instruments. — A  stout  narrow  knife,  with  a  blade  three 
inches  long,  a  narrow  but  rounded  point,  and  a  large 
strong  handle ;  a  scalpel ;  a  saw ;  two  metal  retractors  to  hold 
back  the  flaps  when  sawing  the  leg  bones;  lion  forceps;  pressure 
forceps ;  artery  and  dissecting  forceps,  scissors,  etc. 

Position. — The  patient  lies  on  the  back,  with  the  foot  pro- 
jecting beyond  the  end  of  the  table,  and  the  toes  pointing 
upwanls.  The  surgeon  sits  facing  the  end  of  the  table.  The 
lower  end  of  the  leg  is  raised  on  a  Volkmiuin's  pelvic  support 
to  the  level  of  the  surgeon*s  face.  The  surgeon  sits  to  cut  the 
heel  flap,  and  stands  to  cut  the  dorsal  flap  and  to  disarticulate. 
Two  assistants  stiind  facing  the  surgeon,  one  on  each  side  of 
the  end  of  the  tabla  One  steadies  the  foot,  the  other  attends 
to  the  wound 

The  Operation. — An  assistant  steadies  the  leg  with  one 
hand,  and  holds  the  foot — by  the  toes — rigidly  at  a  right  angle 
to  the  leg  with  the  other  hand 

1.  The  Bed  Flap. — The  incision  starts  from  the  tip  of  the 
outer  malleolus,  and  in  a  line  nearer  to  its  jiosterior  than  its 
I  anterior  border* 

It  is  carried  vertically  down  the  heel,  exactly  at  right 
angles  to  the  long  axis  of  the  foot,  runs  transversely  across 
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the  sole,  and  passing  up  vertically  on  the  inner  side  of  the 
heel,  ends  at  a  point  about  halt'  an  inch  below  the  (ip  of  ih© 
mner  malleolus  (Fig*  118,  d). 

In  making  this  incision,  supposing  the  right  foot  to  be 
operated  on,  the  surgeon  holds  the  ankle  wiih  the  pahn  of  his 
left  hand  on  the  dorsum  of  the  foot,  with  his  thumb  on  the 
outer  malleolus,  and  his  forefinger  on  the  inner  malleolus. 

Entering  the  knife  at  the  inner 
starting-point,  the  incision  is  carried 
down  to  the  sole  and  then  across 
the  plantar  aspect  of  t  he  os  calcis  at 
one  cut.  The  knife  is  now  re-entered 
at  the  outer  starting-point,  and  is 
carried  down  to  meet  the  tirst  in* 
cision  at  the  sole.  If  an  attempt 
be  made  to  porforin  the  incision  at 
one  cut,  and  to  make  the  outer  limb 
of  the  incision  by  cutting  from  the 
heel  towards  the  leg,  the  knife  may 
slip  and  cut  too  far  up  into  (he  Icg^ 
running  by  the  starting-point  On 
the  left  foot  the  same  precaution  is 
observed,  but  the  incision  is  com- 
menceil  on  the  outer  si(Je. 

This  incision  should  be  carried 
well  and  cleanly  down  to  the  bone. 
The  heel  flap  is  now  dissected  back : 
the  ihumh-nail  of  the  left  hand  is 
used  with  force  t-o  drag  back  the 
soft  parts,  while  the  knife  is  kept 
well  on  to  the  bone  and  psu^aUel  to  the  surface  of  the  flaix 
Tlie  OS  calcis  nmst  be  laid  perfectly  bare.  The  great  point  in 
Syme's  amputation  is  to  "keep  close  to  the  bone." 

The  flap  must  be  cleared  from  the  tuberosities  of  the  os 
calcis,  and  then  from  its  posterior  surface. 

2.  Hie  Dorsal  Zncwon.— The  surgeon  now  holds  the  foot 
in  the  left  hand  in  the  position  of  the  full  extension,  and  con- 
nects the  extremities  of  the  heel  incision  by  a  cut  which  simply 
sweens  across  the  fi'ont  of  the  ankle  region.  The  dorsal  and 
the  heel  incisions  are  about  at  right  angles  to  one  another 
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(Fig.  119).  The  cut  includea  all  the  soft  parts  down  to  the 
b<:ine.  The  tendons  must  be  cleanly  divided  whOe  the  foot  is 
kept  on  the  stretch* 

3.  J7<e  bisarticidatifm. — The  ankle-joint  is  at  once  ex- 
posed, the  anterior  ligament  having  been  severed.  The  knife 
is  now  introduced  into  the  joint  and  the  laterid  ligaments  are 
divided,  in  both  instances  by  cutting  from  within  outwards. 
These  complex  ligaments  are  difficult  to  cut  if  attacked  from 
the  outer  side  of  the  articulation.  The  posterior  litrament  is 
cut,  the  upper  surface  of  the  os  calcis  is  cleared,  and  by  the 
division  of  the  tendo  Aehillis  the  dis- 
articidation  is  completed. 

4.  TheRemovidofike Mnlholi — The 
soft  parts  are  cleared  from  the  two 
malleoli  and  the  lower  end  of  the  tibia, 
great  care  b^nng  taken  not  to  damage 
the  flaps.  The  exposed  bones  are  then 
divided  by  a  horizontal  saw -cut,  the  saw 
being  applied  about  a  quarter  of  an 
inch  above  the  inferior  margin  of  the 

^H  tibia 

^B      The   flaps   may    be    protected    by 
^■ipatulie  during  the  sawing    If  it  should 
^be  necessary,  the  maUeoU  may  be  held  with  lion  forceps, 
^p      Befere  the  wound  is  adjusted  by  sutures,  a  hole  may  be 
made  in   the  centre  of  the  heel  flap,  and  a  drainage-tube 

*  introduced. 
Hwriiarrkage, — The  anterior  tibial  artery  is  cut  in  the 
dorsal  flap  just  opposite  the  centre  of  the  front  of  the  ankle. 
The  external  and  internal  plantar  arteries  are  divided  in 
the  inner  section  of  the  heel  flap.  The  two  vessels  are  close 
together.  The  following  vessels  may  give  rise  to  haemorrhage : 
the  internal  malleolar  of  tlie  posterior  tibial  behind  the  inner 
malldolus;  the  anterior  peroneal  in  front  of  the  tibio-fibular 
joint ;  the  external  and  internal  malleolar  of  the  anterior  tibial 
in  front  of  their  corresponding  malleoli.  The  internal 
saphenous  vein  is  cut  in  the  dorsal  flap,  the  external  in  the 
heel  flap. 

CommmiL — ^This  amputation  gives  admirable  results,  and 
a  sound  and  Arm  stump.     The  patient  walks  upon 
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the  natural  tissues  of  the  heel.  The  tendo  AchiDis  forms  an 
attachmeDt  with  the  mass  of  the  cicatrix.  With  a  properly 
adapted  boot,  a  patient  after  S}^ue's  amputation  can  walk  with 
little  appreciable  lameness. 

The  mortality  of  this  operation  in  33S  cases  is  9*7  per  cent 
( Ashhurst). 

The  following  special  points  in  the  operation  must  he 
noted  :— 

1.  It  is  important  that  the  flap  should  be  accurately  cut 
In  some  text-books  it  is  advised  that  the  incision  be  carried 
from  the  tip  of  the  outor  malleolus  to  a  point  half  an  inch 
behind  and  below  the  inner  malleolus.  If  this  be  done,  there 
is  great  probability  that  the  posterior  tibial  artery  will  be 
divided  before  its  bifurcation,  and  the  main  artery  of  the  flap 
{the  internal  calcaneal  of  the  external  plantar)  be  thus  lost 

The  following  are  Syme's  own  words : — '*  The  incisions  vivst 
be  correctly  made.  A  transverse  one  should  be  carried  acn:>ss 
the  sole  of  the  foot,  from  the  tip  of  the  external  malleolus,  or  a 
little  posterior  to  it  (rather  nearer  the  posterior  than  the 
anterior  edge  of  bone)  to  the  opposite  point  on  the  inner  side. 
which  will  be  rather  below  the  tip  of  the  internal  malleolus." 
Thus  the  imier  part  of  the  heel  flap  is  a  Uttle  lai^r  than  the 
outer. 

If  the  flap  be  too  large,  there  is  great  difiiculty  in  dissect- 
ing it  back,  and  it  will  probably  be  dangerously  scored  and 
bruised  in  tbe  attempt. 

2.  In  clearing  the  os  calcis,  the  periosteum  may  be  at  the 
same  time  peeled  off^as  many  advise — and  so  made  to  form 
an  important  constituent  of  the  heel  flap.  In  young  siibji'^ts 
(under  the  age  of  fourteen  years)  the  posterior  epiph 

OS  calcis  may  be  detached  and  left  undisturbed  in  tht.  a«^-, 
In  such  subjects   it    generally  comes   awa}'   during    the 

process  of  clearing  the  os  ealcis. 

In  still  younger  patients— say  those  under  ten — ^the  snjjer- 

ficial  parts  of  the  os  calcis  will  be  found  imperfectly  ossitied. 

and   chunks  of  the  soft  bone  may  be  cut  away  in  a  too 

vigorous  clearing  of  the  heel  flap. 

S.  It  is  dijsirablo  that  all  the  articular  sur&ce  of  the  tibui 

should  be  removed,  and,  as  the  under-surface  of  the  bone  is 

much  domed,  the  section  must  be  made  as  high  uj)  as  a  quarter 
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an  inch  to  quite  clear  the  summit  of  the  concavity.  In 
young  patients  the  whole  of  the  lower  epiphysis  may  be 
removed  by  a  too  liberal  use  of  the  saw;  the  measurement 
(quarter  of  an  inch)  refei^s  to  adults. 

B      Other  Methods, 

Huitxs  Operation. — This  is  a  modified  form  of  the  oval 
method. 

^b  The  dorsal  incision  is  commenced  at  the  posterior  edge 
of  the  outer  face  of  the  us  calcis,  is  carried  forwards  just  below 
the  external  malleolus,  and  then  crosses  the  dorsum  of  the  foot 
one  inch  in  front 


of     the     anklu- 
joint,  to  a  point 


Fig.  lai.— aotnt*©  AifPtTATioM. 


between  the  tu- 
bercle of  the 
scaphoid  and 
the  inner  mal- 
leolus, and  on  a 
level  with  the 
tip  of  the  latter 
prot'L'ss  (FiLT. 
12(1). 

The  plantar 
incision  start^s  from  the  last-named  point,  and  curving  for- 
wiu'ds  a  Uttle,  crosses  the  inner  border  of  the  foot,  at  about 
the  level  of  the  scaphoii  It  is  then  carried  across  the 
I  sole  to  a  point  about  one  inch  behoid  the  tuberosity  of  the 
ifth  metatarsal  bone,  and  thence  up  to  the  point  de  ddpaii 
The  flaps  are  dissected  back  as  far  as  possible,  the  toot  is  dis- 

Iai'ticulated,  and  the  soft  parts  are  then  dissected  away  from 
the  inner  side  of  the  os  calcis  in  somewhat  the  same  manner 
Bs  is  described  in  Fai'abeuf s  subastragaloid  amputation. 
The  malleoli  are  removed  as  in  Syme's  amputation, 
i       The  procedure  is  difficult  and  tedious,  and  is,  on  the  whole, 
inferior  to  Syme's  operation.     The  flap,  if  well  cut,  is  certainly 

I  better  nourished,  but  a  greater  demand  is  made  upon  the 
integuments  of  the  foot 
Ftiralieiifs  OpenUion. — Ln  all  essential  point>s  this  opc^ra- 
lion  is  identical  with  the  subastragaloid  amputation  of  the 
same  surgeon  (page  436), 
n  n 
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The  incision  is  commenced  on  the  outer  side  at  th& 
insertion  of  the  tando  Achillis.  It  is  carried  horizontally 
forward  (touching  the  tip  of  the  external  malleolus)  to  a  point 
just  in  front  of  the  calcaneo-cuboid  joint  (corresponding  to  B, 
Fig.  114).  It  then  crosses  the  dorsum  to  reach  the  extensor 
proprius  pollicis  tendon,  just  m  front  of  the  Hstragalo-sc4iphoid 
joint  (corresponding  to  x,  Fig.  114).  It  now  sweeps  oTer  the 
inner  border  of  the  foot,  crossing  tlio  scapho-cuneiform  joint 
(corresponding  to  x  to  c,  Fig,  114  and  b,  Fig.  121),  and  is 
then  carried  back  along  the  median  line  of  the  sole  (corre- 
sponding to  D  to  E,  Fig.  114,  and  F,  Fig,  118).  to  end  at  the 
insertion  of  the  tendo  AchilHs.  The  flaps  arc  dissected  back 
as  far  as  convenient,  the  ankle-joint  is  opened  from  the  outer 
aspect  of  the  foot,  and  the  disarticulation  and  the  clearing 
of  the  OS  calcis  are  effected  precisely  in  the  manner  already 
describei 

A  good  thick  vascular  flap  is  provided,  but  the  operation 
is  less  easy  to  execute  than  Syme's,  and  has  no  distinct  advan* 
tage  over  that  admirable  proceed ure. 

B. — INTRA-CALCANEAL   AMPUTATTOKS   OF   THE   FOOT. 

Pirogoff*s  Operation. — This  operation  closely  resembles 
Syme's,  save  that  the  os  calcis  is  sawn  through,  and  its  hinder 
part  is  left  in  the  heel  flap.  The  lower  ends  of  the  tibia  and 
fibula  are  sawn  through,  and  to  this  cut  surface  of  bone  the 
surface  of  the  divided  os  calcis  is  adjusted. 

Tlie  operation  usually  descril>ed  is  a  mochfication  of 
Pirogoff  s  original  procedure.  PirogoU'  divided  the  calcaneum 
verticiiUy,  and  left  the  articular  surface  of  the  tibia,  imless  it 
was  diseased. 

Position  and  In.Htruments.~The  same  as  in  Syme's 
operation.  The  saw  should  either  be  a  fine  Butcher's  saw*, 
or  a  slender  saw  with  a  movable  back.  Retractors  are 
required, 

Operaficnh— The  incisions  are  nearly  the  same  as  in  Syme's 
operation,  with  these  modifications : — Thoy  coraraeoce  on  the 
outer  side,  just  in  front  of  the  tip  of  the  maDeohis,  and  end  on 
the  inner  side  a  few  lines  in  front  of  the  internal  prooessw  The 
heel  incision  is  carried  a  little  farther  forward  thau  in  Syme's 
operation  (Fig.  118,  c).     It  is  carried  well  down  to  the  k>na 
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The  Boft  parts  are  dissected  backwards  from  the  os  calcis  for 
at>oiit  a  quarter  of  an  inch. 

The  dorsal  cur  is  then  carried  out,  and  may  be  a  little 
more  convex  than  in  Syme's  amputation.  The  ankle-joiixt 
is  opened,  and  disarticulation  eflected  precisely  as  already 
described. 

The  foot  is  now  dragged  forward  and  placed  in  the  position 
of  full  extension. 

The  whole  of  the  upper  surface  of  the  os  calcis  is  exposed. 
Tlie  saw  is  now  applied  to  this  surface,  one  finger's-breadth 
behind  the  astragaliiB,  and  is  made  to  cut  the  bone  obliquely, 
following  the 
lines  of  the 
now  distorted 
heel  -  incision. 
In  sawing  the 
bone»  the  soft 
parts  must  be 
carefully  re- 
tracted, and.  in 
the  position  in 
which  the  foot 
is  held,  the  saw 
runs  nearly 
vertically  (Fig. 
121.  c).  The 
greatest      care 

must  be  taken  not  to  damage  the  arteries  in  the  inner  part  nf 
the  heel  flap. 

The  soft  parti?  are  now  dissected  from  the  lower  ends  of 
the  tihia  and  fibula.  The  saw  is  applied  to  the  anterior  aspect 
of  these  bones,  close  to  the  articular  surface  of  the  tibia,  and  is 
made  to  cut  so  obliquely  upwards  that  the  saw  emerges  on 
the  posterior  aspect  of  the  tibia,  a  finger's-breadth  above  the 
articular  surface  (Fig  121,  c).  Any  unduly  long  tendons 
are  divided  The  wound  is  sutured  as  in  Syme's  operation, 
the  cut  surfaces  of  bone  being  thus  brought  into  dose 
contact 

Care  must  be  taken  in  the  after-treatment  that  the  heel 
fragment  is  not  drawn  up  by  the  tendo  Achillis. 
n  n  2 


Fiff.  121.— A,  FfirAbeafs  lalmsfcinftgaloid  ampuUtioD  ;  B,  PAra- 
DeuTt  Atnptitjktion  at  the  nnkle- joint  ^  0  C,  Saw-outs  in 
PirogofTt  operation  J  d  D,  SawcuU  m  Pfttquiw  and  Le 
Fort's  o;}<rration;  D  shows  abo  the  law-cut  made  in  the 
OS  cAlcia  m  Tripier's  operation. 
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The  vessels   divided    are   the  same  as  iti  the  preceding  \ 
operatioiL 

ComTnent — Some  surgeons  make  much  larger  heel  flaps, 
carrypag  the  iiieision  forwards  and  douiiwards,  so  as  to  cross 
the  calcaiieo-eiiboid  jomt,  instead  of  directing  it  nearly  ver- 
tically downwards  from  the  malleoli. 

This  ivperation  does  not  appear  to  have  been  verj'  n-idely 
employed.  It  is  suited  for  certain  cases  of  accident,  bitt  n-  t 
for  cases  of  disease. 

It  presents  these  advantages  when  compared  with  Symu  5 
operation : — 

The  heel  flap  is  much  less  Hkely  to  slough ;  the  stump  is 
longer  by  one  or  two  inches,  is  firmer,  does  not  shrink,  and 
fODtains  bone;  the  insertion  of  the  tendo  Achillis  is  not  dis- 
turbed. On  the  other  hand,  Pxrogofl^'s  operation  is  no  easier  to 
perform  than  Syme's ;  the  piece  of  bone  in  the  heel  is  apt  to 
become  displaced  by  the  action  of  the  calf  muscles :  it  may 
fail  to  unite^  may  necrose,  and  has  led  to  a  painful  stump ;  a 

w^der  section  of  cancellous  Iwine 
is  Ieft3  and  greater  demands 
are  made  upon  the  healing 
powers.  The  operation  would 
not  be  likely  to  succeed  with 
elderly  subjects.  So  far  as 
raovenient  is  concerned,  it  has 
not  been  shown  that  the  stinap 
is  always  very  decidedly  im- 
proved by  the  retention  of  a 
portion  of  the  calcaneuni. 

Le  Fort's  Operation  —Tljis 
is  a  moditication  of  PirogofTs 
procedure.  It  is  described  by  Farabeuf  as  "Pastjuier-Le  Fort's 
operation." 

The  skin  incisions  are  somewhat  the  same  as  in  lioui  s 
method,  with  the  exceptions  that  the  incision  on  the  outer 
side  is  carried  back  to  the  insertion  of  the  tendo  Achillis  atjd 
the  wound-lines  conform  to  the  racket  rather  than  to  th« 
oval  operation  (Fig.  122).  I 

The  cakanenni  is  cut  horizontally  just  below  the  sustenU- 
culumtali  (Fig  121,  D). 


\ 
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The  innision  havm^^  been  carried  to  the  bone,  the  soft  parts 
are  dissected  back  as  far  as  2:>ossible,  csiw^ciaUy  oo  the  dorsum 
and  about  the  external  part  of  the  wound  The  ankle-joint  is 
opened  from  the  outer  side,  the  anterior  and  external  ligaments 
being  first  attacked.  The  disarticulation  is  made  complete, 
and  the  foot  rotated  verj^  strongly  outwards,  so  that  the 
astrai^'alus  presents  at  the  outer  part  of  the  wound. 

The  i\stragalus  is  now  sei;;ed  with  large  lion  forceps  and 
turned  (together  with  the  whole  foot)  still  more  outwards, 
until  at  last  the  forceps  are  quite  horizontal.  The  upper  portion 
of  the  OS  ealcis  is  can-fully  cleaned,  and  all  the  part  of  the  bone 
that  requires  removal  will  now  Ito  seen  in  the  outer  wound, 
the  inner  surface  of  the  os  culcis  looking  rlirectly  upwards. 
The  saw  is  applied  to  the  surface,  just  IkjIow  the  sustenta- 
culum tali,  and  the  bone  is  divided  quite  horizonrnlly.  The 
insertion  of  the  teiido  Achillis  is  preserved.  The  inferior  and 
laUTal  hgameuts  of  the  calcaneo-ciiboid  joint  having  been 
divided,  the  foot  is  free. 

The  lower  ends  of  the  tibia  and  fibula  are  sawn  through 
horizontally,  just  above  the  articular  surface  for  the  ankle- 
joint  (Fig.  121»  D). 

It  is  claimed  that  this  procedure  is  superior  to  Firogoffs, 
on  the  following  grounds : — A  good  thick  flap,  well  supplied 
with  blood,  is  provided.  A  lai^er  amount  of  the  soft  parts  that 
cover  the  heel  is  saved.  The  whole  length  of  the  os  ealcis 
rests  upon  the  ground,  and  the  patient  is  provided  with  a  mder 
area  of  support  The  parts  are  left  in  a  more  natural 
position. 

Tripier's  Operation, — ITiis  operation  is  really  a  modifi* 
cation  of  Chopart's  aiuputatioiL 

In  that  procedure  some  ditficulty  is  often  experienced  by 
the  tilting  of  the  heel-stump  in  the  position  of  taUpes  equinus. 
Tripier  seeks  to  avoid  this  by  making  a  T^ide  horizontal 
section  of  the  os  ealcis.  so  that  the  stump  may  present  a  broad 
and  level  basis  of  snjjport.     An  excellent  flap  is  provided 

The  dorfial  incision  has  its  concavity  upwards  and  inwards. 
It  commences  at  the  outer  edge  of  the  tendo  Achillis,  on  a 
level  with  the  tip  of  the  external  malleolus.  It  sweeps 
forwanls  al>uut  one  inch  V>elow  that  point  of  bone,  passes  a 
fingeTs-breadth  Wliind  the  tuberosity  of  the  metatarsal  bone. 
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and  ends  at  the  inner  side  of  the  extensor  proprius  pallicis 
tendon,  two  lingers'-breadtbs  in  front  of  the  ankle-joint  The 
plant-ar  incision  commences  at  this  point,  is  carried  over  the 
inner  cuneifoma  bone  at  the  internal  mar^^n  of  the  foot,  sweeps 
with  a  curve  across  the  sole,  reaches  the  outer  edge  of  the 
foot  about  the  base  of  the  fifth  metatarsal,  and  then  joins  the 
doi-sal  incision  (Fig.  123). 

The  incision  extends  to  the  bone.  ITie  flaps  are  dissected 
back  so  as  to  make  clear  the  medio-tarsal  joinL  Disarticula- 
tion is  now  eifected  as  in  Chopart*s  operation.  With  a 
ruj^Be  the  whole  of  the  under  part  of  the  os  calcis  is  bart-d 
of  periosteum,  the  plantar  flap  having  been  dissected  up  as 
high  as  the  sustentaculum  tali.  The  os  calcis  is  now  seized 
with  lion  force[)S  and  so  turned  as  to 
well  expose  its  inner  surface.  The  saw- 
cut  is  made  horizontally,  just  below  the 
sustentaculum,  and  i-uns  from  the  inner 
to  the  outer  surface  (Fig  121,  d).  The 
angle  which  the  cut  surface  of  the  06 
calcis  foi-ms  with  the  cuboid  surface  of 
that  bone  is  finally  rounded  oflT  with  the 
saw,  and  the  operation  is  complete. 

THE   AFTER-TREATMENT  OF    AMPOTATlOKi 
OF  THE  FOOT. 

Many  of  the  observations  au 
made  with  reference  to  the  after-treal- 
ment  of  amputations  of  the  toes  and  of 
portions  of  the  foot  apply  to  the  present 
procedures. 

The  stump  should  be  kept  exposed  to 
the  air. 

The  limb  should  be  a  litUe  raised 
upon  a  firm  pillow. 

A    back-splint   should  be   adjusted 
precisely  as  advised  in  the  case  of  some 
of  the  previous  operations  (page  309,  Fig.  7(5). 

Care  must  be  taken  that  the  pad  of  the  splint  does  not 
press  unduly  upon  the  extremity  of  the  stump.  Thb  splint 
serves  to  support  rhe  heel  flap,  and,  in  the  case  of  the  intra^ 
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calcaneal  amputations,  it  helps  also  to  keep  the  osseous  surfaces 
in  contact,  and  to  restrain  the  action  of  the  muscles  of  the 
calf. 

The  knee  should  in  aD  instances  be  a  Uttle  bent,  and  the 
stump  may,  when  required,  be  Lnclined  a  httl©  laterally,  to 
favour  drainage. 

Drainage-tubes  should  not  be  employed  when  their  uso 
can  be  avoided.  They  should  never  be  passed — as  is  some- 
times done  in  Syme's  opemtion— right  across  the  angle  of  the 
wound  from  one  extremity  of  the  incision  to  the  other.  In 
the  intra-calcaneai  methods  a  short  piece  of  tubing  may  be 
inserted  at  the  most  dependent  part  of  the  wound,  or  the 
wound  be  allowed  to  gape  a  little  at  that  point 

Where  a  heel  flap  exists,  with  a  pouch  beneath,  left  by  the 
removal  of  the  os  calcis — as  in  Syme's  operation — a  hole  may 
be  made  into  the  pouoh  through  the  centre  of  the  flap,  and  a 
«hort  length  of  tubing  introducei  This  need  not  be  retained 
for  longer  than  a  day. 

When  the  major  flap  is  formed  from  the  heel  or  sole,  it 
should  be  remembered  that  the  tissues  of  those  parts  are 
tisually  tough  and  unyielding,  and  that  consequently  an  undue 
strain  comes  upon  the  sutures.  These  should  be  deeply 
inserted,  and  should  not  be  removed  too  sooa  In  a  "  Syme  " 
they  may  often  be  retained  for  ten  days*  After  their  removal 
it  may  be  necessary  to  support  the  flap  with  strips  of 
strapping. 
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OSTEO-PLASTIC  fiESEGTION   OF  THE   FoOT. 

This  operation  was  designed  by  Wladiiiiiroft*  in  1872,  and 
independently  by  Mickiilioz  in  188L 

It  consists  in  the  removal  of  the  soft  parts  covering  the 
heel,  together  with  the  os  caleis  and  astragalus,  and  in  brinoring 
into  contact  the  sawn  surfaces  of  the  tibia  and  tibula  on  the 
one  hand,  and  those  of  the  cuboid  and  scaphoid  on  the  other. 
The  foot  is  thus  fixed  in  the  position  of  talipes  equiniis,  and 
the  patient  walks  upon  tlie  balls  and  phalanges  of  the  toes. 
The  whole  of  the  skin  covering  the  heel  is  of  necessity  lost 

The  best  account  of  the  operation,  together  with  an 
abstract  of  nineteen  cases,  and  a  full  bibliography,  is  given 
by  Dr.  C  Fenger  (Joum,  of  the  Amer.  Med,  Assoi\,  January 
29th.  1S87). 

Operation. ^The  foot  must  be  brought  well  beyond  the 
end  of  the  table,  and,  the  knee  having  been  bent,  the  foot  is 
turned  upon  its  side.  Or  the  patient  may  be  more  con- 
veniently placed  in  the  prone  position,  the  heel  being  thus 
directed  upwards. 

The  same  histrmjients  are  required  as  are  used  in  Piro- 
goflTs  operation,  with  the  addition  of  a  periosteal  elevator. 
The  following  are  the  steps  of  this  somewhat  complex 
procedure  : — 

1.  A  transverse  incision  is  made  across  the  sole  of  the 
foot,  from  the  tuberosity  of  the  scaphoid  to  a  point  a  h'ttle 
behmd  the  base  of  the  fifth  metatarsal  bone.  From  the 
extremities  of  this  cut  an  incision  is  carried  obliquely  upwards 
and  backwards,  on  either  side  of  the  foot,  to  the  bases  of  the 
malleoli  The  two  extremities  of  the  cut  are  finally  connectjed 
by  a  horizontal  incision  which  crosses  over  the  tendo  Achillis 
and  completes  the  wound  (Fig.  124,  E  f  a).  The  incision  is 
carried  well  down  to  the  bone  at  all  parts.     The  plantar  vessels 


OSTEOPLASTIC    RESECTION   OF  FOOT. 


I 


are  divided  at  the  inner  part  of  the  wound,  on  its  plantar 
aspect 

2.  The  foot  is  now  flexetl  to  its  utmost  upon  the  leg,  and 
while  in  this  position  the  ankle-joint  is  freely  opened  from 
behind,  tlie  tendo  Achillis  having  been  of  course  divided, 
t«Dgt»t!ier  with  all  the  ligaments. 

Disarticulation  at  the  ankle  is  eftected  and  the  foot  still 
ftirther  flexed  upon  the  leg. 

;i  The  soft  parts  of  the  dorsum  are  now  separated  from  the 
astragalus  with  an  elevator,  the  instrument  travelling  from 
behind  fonvanla. 
This  may  l»e 
done  subperi- 
osteally.  so  a&  to 
Avoid  any  injury 
to  the  anterior 
tibial  artery'  or 
tho  extensor 
tendons. 

4.  The  cal- 
caneo  -  cuboid 
and  astragalo- 
scaphoid  joints 
are  opened  from  above,  and  the  whole  of  the  heel,  together 
with  the  OS  calcis  iuid  astragalus,  removed* 

5.  The  lower  encLs  of  the  tibia  and  fibula  are  now  sawn 
through  horizontally,  high  enough  up  to  just  clear  the  articidar 
surface  of  the  former  (Fig.  124,  a  b).  The  joint-siu-faces  of 
the  scaphoid  and  cuboid  are  removed  by  a  vertical  saw-cut 
(Fig.  124,  c  D). 

6.  The  two  cut  surfaces  of  bone  are  brought  together,  and 
are  retained  in  contact  by  sutiu'es  of  kangaroo-tendon  or  of 
silver  wire :  the  divided  ends  of  the  post-tibial  nerve  are 
united  if  possible.  The  superficial  wound  is  closed  and  drained, 
and  the  foot^now  in  the  position  of  extreme  talipes  equinus — 
is  fixed  upon  a  special  splint,  and  secured  in  position  by  a 
plaster-of-Paris  dressing. 

The  soft  parts  on  the  dorsum  are  redundant,  and  are 
thrown  into  folds,  but  in  time  tliey  shrink  and  the  surface 
becomes  evert    The  limb,  if  adjusted  to  a  splint  in  the  first 


FijJ,   124.— OSTEO-PUkBTtC  REsKCnOW  Olf  THE  FOOT. 
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inKtance,  should  be  'fixed  in  planter  of  Paris  as  soon  as  possibla 
When  the  patieofe  begins  to  walk,  a  special  boot  has  to  be  worn 
(Fig,  125),  so  as  to  maintain  the  parts  rigidly  in  the  position 
of  talipes  equinus. 

It  is  claimed  that  osseous  union  takes  place  between  the  cut 
surfaces  of  bone.     The  parts  beyond  the  operation  area  are 

nourished  by  the  dorsalis  }>edis 
artery  and  by  it^  anastomoses 
with  the  plantar  vessels. 

As  a  result  of  the  operation 
the  limb  is  usually  a  little 
lengthened. 

CoTnrnent  —  Dr.  Fenger  has 
collected  nineteen  examples  of 
this  procedure,  in  thirteen  of 
which  the  operation  was  per- 
fonned  for  tubercular  caries. 
Out  of  the  full  number  two 
died,  some  six  or  eight  months 
after  the  operation,  of  general 
tuberculosis ;  twelve  made  a  good 
recovery  and  w^alked  with  more 
or  less  ease ;  in  five  a  failure 
followed,  with  the  result  that  in 
three  cases  amputation  of  the  leg  was  called  for 

The  indications  given  for  the  procedure  are  the  foUow^ing : — 
Extensive  injuries  of  the  heel  region ;  caries  of  the  os  calcis 
and  astragalus,  w^ith  disease  of  the  neighbouring  joints ;  cases 
of  destructive  and  intractable  ulceration  of  the  skin  of  the 
heel ;  some  instances  of  cicatricial  contraction  of  the  foot,  with 
inconvenient  defoiTuity. 

This  operation  Ls  still  on  its  trial,  and  has  been  subjected  to 
much  adverse  criticism. 

The  supporters  of  it  probably  lay  too  much  stress  upon  the 
importance  of  preserving  every  possible  scrap  of  the  foot.  It 
is  a  question  whether  the  patients  subjected  to  this  0]>eration 
would  walk  better  than, or  even  as  well  as,  those  who  had  had  the 
^itire  foot  removed,  and  had  been  provided  with  a  good  artificial 
limb.  The  present  operation  shotdd  not  be  entertained  when 
the  integuments  of  the  heel  are  sound,  because  it  is  certainly 


Fig.    125.— ABFEor   of   lho    and 

IH8TIl17ME3rr  TO    BE  WO  EN  APTSR 
OSTBO-PLASTIO  IlEflEanON  OP  THE 

FOOT,     (Brit.  JM.  Jourft.,  May, 
1888.) 
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a  procedure  inferior  to  Syme*s  amputation.  The  process  of 
recovery  is  very  slow ;  some  of  the  patients  were  unable  to 
walk  well  until  seven,  twelve,  or  fifteen  months  had  elapsed ; 
others,  on  the  other  hand,  could  walk  without  the  boot 

Moreover,  the  operation,  to  be  successful,  requires  good 
powers  for  repair,  and  such  powers  are  not  always  to  be  ex- 
pected in  the  subjects  of  tubercular  caries.  The  operation 
requires  a  perfectly  sound  condition  of  the  integuments  of  the 
dorsiun  of  the  foot — a  condition  well  adapted  for  a  supra- 
malleolar amputation  with  a  long  anterior  flap. 

The  operation  would  seem  to  be  best  suited  to  cases  of  in- 
tractable ulceration  of  the  heel,  to  cases  of  gunshot  injury,  and 
to  some  examples  of  inconvenient  deformity 
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CHAPTER    XXVIIL 

Amputation    of   the    Leg. 

Amputation  of  the  leg  was  at  one  time  performed  almost  ex- 
clusivti'ly  at  the  **  place  of  election,"  ie.,  at  a  point  a  hand's- 
breadth  below  the  line  of  the  knoe-joint 

At  this  pomt  the  bones  were  divided.  The  selection  of 
this  spot  was  determined  by  the  subsequent  needs  of  the 
patient  The  only  prosthetic  apparatus  he  could  avail  himself 
of  was  the  '* box-leg"  or  "peg-let(/'  With  this  appliance  the 
knee  was  maintained  bent,  and  the  weight  of  the  body  was 
suppoited  upon  the  tubercle  and  tuberosities  of  the  tibia. 
The  amputation  at  the  place  of  election  secured  this  point 
d\tppii%  and  at  the  same  time  left  no  inconveniently  long 
stump  projecting  backwards  from  th(^  peg-leg. 

Till.'  great  improvements  efiected  in  modem  times  in 
artificial  limbs,  and  in  the  apjniratus  adopted  for  cases  of 
auiputation,  have  entirely  disturbed  the  "  place  of  election." 
The  general  nile  in  present  operative  practice  is  to  remove  afi 
little  of  the  limb  as  |x>ssihle,  it  being  recognised  that  the 
danger  to  the  patient  increases — other  things  being  equal — 
with  the  height  of  the  aioputation.  An  artificial  support  can 
be  adapted  to  the  stump  that  will  allow  the  limb  to  be  retained 
in  its  normal  position,  and  will  permit  the  movements  of 
the  knee-joint  to  be  still  made  use  of.  Even  if  the  amputa- 
tion be  performed  at  the  old  plact^  of  election,  it,  is  by  no  means 
necessary  that  the  weight  must  be  bonie  upon  the  anterior 
surface  of  the  tibia.  In  an  amputation  at  so  high  a  level, 
an  artifieial  limb  can  still  be  employed  which  will  enable  the 
patient  to  retain  the  use  of  the  kneo-joint 

It  comes  to  pass,  therefore,  that  in  amputations  of  the  leg 
the  stump  must  be  able  to  bear  pressure,  the  bones  must  be 
well  covered,  and  the  ricatrix  should  not  be  terminal      On 
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this  account  the  circular  method  is  in  no  way  adapted  for 
these  operations,  and  the  same  remark  iipi>lies  to  amputation 
by  lateral  flaps  of  equal  size.  In  both  the^e  procedures  the 
remihing  cicatrix  must  be  terminal  and  exposed  to  pressure. 

If  in  amputating  at  the  «)l(l  [►lace  of  elcetiun  it  ls  determined 
to  use  the  peg-leg,  and  to  fo retro  the  use  of  the  knee,  then  this 
question  of  pressure  upon  the  end  of  the  stump  ceitses  to  be  of 
moment,  and  the  circular  amputation,  or  the  amputation  by 
equal  lateral  flaps,  may  be  carried  out.  It  may  certainly  be 
said  that  for  amputations  below  the  old  place  of  election  the 
two  last-named  methods  are  quite  unsuited. 

With  regard  to  ihii id^uinintj  of  JiapSyit  is  needless  to  point 
out  that  the  soft  parts  covering  the  front  of  the  limb  are  com- 
paratively scanty,  and  are  not  particularly  well  supphed  with 
blood.  On  the  posterior  aspect  of  tlie  Umb  are  extensive 
muscidar  layers  and  two  large  blood-vessela  On  anatomical 
grounds  a  posterior  flap  is  to  be  preferred  to  an  anterior  one, 
inasmuch  as  it  aftbrds  a  better  t*overing  to  the  bone,  is  l>etter 
adapted  to  resist  pressure,  and  has  a  fuller  and  a  more  evenly 
distributed  bl<X)d-supply. 

In  any  case  in  which  the  major  flap  is  the  posterior 
one,  the  posterior  tibial  nerve  should  be  dissected  out,  so  that 
it  may  not  be  exposed  to  the  otherwise  inevitable  pressure. 
This  precaution  was  insisted  upon  by  Hey  many  years  ago. 

A  large  anterior  flap  must  of  necessity  be  composed  to 
some  extent  of  skin  alone. 

In  the  upper  third  of  the  limb  a  very  exc<*Ilent  flap  may 
be  cut  from  the  antero-exteraal  aspect  of  the  letj^,  which  has 
not  this  disadvantage.  This  is  the  large  external  flap  (puge  479). 
which  includes  in  its  whole  length  the  anterior  tibial  tutery. 

In  general  terms,  it  may  be  said  that  the  cutting  of  flaps 
by  transfixion  in  these  am pu tuitions  is  to  be  condemned.  This 
Cispecially  applies  to  the  formation  of  the  posterior  flap.  A 
flap  so  cut  is  apt  to  be  uncertainly  ffishioned  as  regiurds  its 
shape  and  thickness.  The  main  bkx^d-vessols  of  the  calf  can 
scarcely  escape  unnecessarily  high  th vision.  Moreover,  the 
very  unequal  manner  in  which  the  flexor  nuiscles  at  the  back 
of  the  leg  retract  on  division  renders  it  desirable  that  these 
nmscular  planes  should  be  divided  with  precision. 

Before  sawing  the  bones,  the  interosseous  membrane  should 
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be  carefully  divided  with  a  scalpel,  so  that  it  may  not  be 
grazed  by  the  saw. 

In  ''dissecting  up"  flaps — i.e.»  in  separating  the  soft  parts 
they  contain  from  the  bones  and  the  interosseous  membrane— 
the  forefinger  and  the  handle  of  the  scalpel  should  be  freely 
used  in  the  place  of  the  cutting  blade. 

General  directions  as  to  the  mode  of  sawing  the  bone  of  the 
leg  are  given  on  page  482, 

Stumps  left  after  amputation  of  the  leg  are  very  apt  to 
become  conical,  especially  in  the  lower  part  of  the  Vimh 

The  amputations  may  be  dealt  with  in  three  regions  : — 

A.  Supra-malleolar  amputation 

B.  Amputation  through  the  middle  of  the  log. 
a  Amputation  at  the  "  place  of  election/" 

A. — SUPRA-MALLEOLAE   AMPUTATION. 

Anatomical  Points.^These  amputations  concern  the 
lower  third  of  the  leg.  In  this  region  the  tibia  has  become 
more  roimded,  and  its  sharp  crest  has  entirely  disappeared. 
The  bone  is  expanded  transversely  at  the  level  of  the  base  of 
the  malleolus,  while  just  above  that  point  the  shaft  is  com- 
paratively slender. 

The  interosseous  space  is  disappearing,  and  before  the  ankle 
is  reached  the  tibia  and  fibula  are  in  close  contact. 

The  upper  band  of  the  anterior  annular  ligament  passes 
transversely  across  the  limb,  above  the  level  uf  the  malleoli,  is 
attached  to  both  the  tibia  and  fibula,  and  binds  down  the 
vertical  portion  of  the  extensor  tendons.  The  whole  region  is 
surrounded  by  tendons. 

To  the  lower  third  of  the  tibia  no  muscular  fibres  are  at- 
tached ;  therefore  the  tibial  side  of  aflap  is  easUy  separated  To 
the  con-esponding  part  of  the  fibula  are  attached  portions  of  the 
muscular  origin  of  the  extensor  commimis  digitorum,  extensor 
proprius  pollicis  and  peroneus  tertius  in  front,  of  the  peroneus 
brevis  externally,  and  of  the  flexor  longus  pollicis  behind. 

When  the  lower  third  of  the  limb  is  reached,  the 
gastrocnemius  and  soleus  have  joined,  wlnle  the  muscular 
fibres  of  the  latter  muscle  are  rapidly  disappearing  into  the 
tendon  The  other  tendons  about  this  segment  of  the  leg,  vir, 
those  of  the  tibialis  antieus,  tibialis  posticus,  peroneus  longus, 
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and  flexar  longiis  dig^torum,  are  still  accoinpanied  by  muscular 
fibre.  The  tendons  most  free  of  mus<^ular  tissue  are  those  of 
the  tibialis  anticus  and  peroneus  lonj^jiis.  The  largos t  Tuuscular 
mass  near  the  ankle  belongs  to  the  flexor  longus  pollic  Ls. 

The  anterior  tibial  artery  He^  in  front  of  the  tibia,  between 
the  tibialis  anticus  and  extensor  communis  dri^itorum,  and  is 
crossed  obUquely  by  the  extensor  proprius  poll  if  is.  The  nerve 
is  placed  to  its  outer  side.  The  peroneal  artery  lies  close  to  the 
inner  border  of  the  fibula,  under  cover  of  the  flexor  longus 
pollicLs,  and  just  above  the  malleolus  brt^tiks  up  into  tbe  anterior 
aad  posterior  peroneal  vessels.  The  posterior  tibial  artery  is 
comparatively  superficial  at  the  lower  third  of  the  leg ;  it  lies 
behind  the  irmer  part  of  the  tibia,  and  sldrts  the  outer  border 
of  the  flexor  longus  dipitorum  niuscfa  To  its  outer  side  Hes 
the  posterior  tibial  nerve. 

The  long  saphenous  vein  passes  in  front  of  the  inner 
malleolus,  while  behind  the  external  malleolus  nms  the  short* 
saphenous  vein. 

Methods. — The  following  methods  of  operating  will  be 
described : — 

1.  Oblique  elliptical  incision  (Guyon's  operation), 

2.  Modified  circular. 

3.  Oblique  elliptical  incision  (Duvars  operation), 
4  Large  posterior  flap, 

a  Teale's  amputation. 

Instruments, — A  small  araputation*knife  with  a  blade  of 
about  live  inches ;  a  stout,  somewhat  narrow,  knife,  with  a  blade 
four  inches  long,  a  narrow  but  rounded  point,  and  a  large» 
strong  handle  (thin  woidd  be  a  modified  resection  knife» 
and  is  required  for  Guyon*s  operation ;  it  may  also  be  used  to 
separate  the  anterior  or  posterior  flap  from  the  bones  in  the 
oilier  amputations) ;  a  scalpel,  an  araputating-saw,  retractors, 
pressure  forceps^  arter}'  and  dissecting  forceps,  scissors,  etc. 

Position. — The  patient  lies  on  the  back,  with  the  foot  and 
lower  part  of  the  leg  projecting  well  beyond  the  end  of  the 
table.  The  surgeon  should  stand  to  the  outer  side  of  the  right 
limb,  and  to  the  inner  side  of  the  left.  In  perlbrming  Guyon's 
ttmputation,  he  may  more  conveniently  take  up  his  position  at 
ihe  foot  of  the  table. 

One  assistant  stands  or  sits  facmg  the  end  of  the  tabla 
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He  holds  the  foot,  and  manipulates  it  when  required,  during 
the  operatioiL  A  second  assistant  stands  facing  the  surgeon, 
and  attends  to  the  sponging,  etc. 

1.  Amputation  by  Oblique  Elliptical  Incision  (Guifons 
Operation). — -This  operatiun  a  httle  resemhlub  Syme's  ampu- 
tation. It  allows  the  terminal  part  of  the  stump  to  be  covered 
by  the  tissues  of  the  back  of  the  heel  and  involves  a  low 
division  of  the  bones.     It  can   rightly  be  termed   a   supni- 

matleolar  amputation,  and  the  me- 
dullar v  canals  of  the  bone^  are  not 
opened  by  the  saw. 

The  incision  commences  in  fronts 
at  a  point  just  opposite^  the  line  of 
tlie  ankle-joint,  and  ends  behind,  over 
the  summit  of  the  ciu^e  of  the  heel 
Between  these  pioints  the  incision 
sweeps  in  a  slightl}^  curved  mamier 
from  above  downwards  across  tlie 
ankle.  The  eut  on  the  inner  side 
just  skirts  the  malleolus;  on  the 
outer  side  it  passes  a  little  in  front 
of  the  corresponding  process  (Fig. 
126.  A). 

In  making  the  skin  incision  the 
surgeon  holds  the  foot  in  his  left 
hand,  and  manipulates  it  himself 

In  dealing  with  llie  right  foot  it 
is  convenient  to  turn  the  foot  in- 
wards, and  to  commence  the  incision  at  the  heel  and  on  the 
outer  side. 

The  knife  then  traverses  the  external  side  of  the  limb,  and 
reaches  the  front  of  the  ankla  The  foot  being  now  turnefl 
outwards,  the  incision  is  carried  back  along  the  inner  side  of 
the  foot  to  the  heel  again.  On  the  left  side,  the  foot  having 
been  turned  inwards,  the  incision  may  be  commenced  in  front, 
and  be  carried  back  to  the  heel  along  the  outer  aspect  of  the 
limb  When  the  foot  has  been  turned  outwards,  the  ellipse  ifl 
completed  by  dra^vmg  the  knife  from  the  heel  to  the  starting- 
point  across  the  inner  side  of  the  ankle. 

The  tirst  incision  involves  merely  the  skin  and  the  sub- 


Fig.  126. — A,  G«yoti*«  supra- 
Ill  ;4tl6oW  &m)jutatiuii :  (a), 
naw-Iine  for  tljut;  opemtion  ; 
B,  Duv4l*i  ftupra-inalleolitr 
aropntatiuu ;  (A)  s»w*lme  for 
tbb  oiit-ration* 
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cutaneous  tissues.  The  suigeoo  then  proceeds  to  dissect  up  the 
posterior  or  heel  flap.  This  must  include  all  the  soft  parts 
down  to  the  bone.  Ao  excefjtion  may  be  uiade  of  the  peronei 
tendons  behind  the  external  malleolus.  They  need  not  be 
disturbed,  and  should  not  be  divided  imtil  a  level  above  the 
ankle-joint  has  been  reached.  Great  eare  must  be  taken 
of  the  vessels  on  the  inner  side  of  the  os  calcis.  The  tendo 
Achillis  is  cut,  and  the  soft  parts  are  cleared  away  from  the 
bones  of  the  leg  up  to  a  point  about  two 
inches  above  the  tips  of  the  malleoli.  It  is 
convenient  to  ait  in  order  to  dissect  up  the 
posterior  flap. 

The  fiX^t  shoidd  now  be  extended,  and  the 
anterior  incision  canned  well  down  to  the 
bone»  care  being  taken  to  avoid  opening  the 
ankle-joint.  The  soft  parts  on  the  front  of 
the  leg  are  dissected  up  to  the  level  named. 

Betractors  having  been  adjusted,  the 
bones  are  divided  horizonlally  well  above  the 
bases  of  the  maneoli. 

The  posterior  tibial  nerve  should  be  dis- 
sected out  and  removed 

HceTnowhage, — The  anterior  tibial  artery 
is  divided  near  the  anterior  border  of  the 
dbiiL  The  posterior  tibial  vessel  is  cut  at 
the  inner  side  of  the  heel  flap,  tmd  the  ter- 
mination of  the  peroneal  at  the  outer  side. 

In  the  soft  parts  in  front  of  the  outer  malleolus  theanteri*  r 
peroneal  is  divided. 

Comment — This  amputation  would  of  course  not  be  per- 
formed should  Syme's  operation  be  posaibla  The  stump, 
when  the  margins  of  the  wound  have  been  imited  by  suture, 
looks  a  little  clumsy. 

The  cicatrix,  however,  is  transversa,  is  well  on  the  anterior 
aspect  of  the  limb,  and  is  removed  from  the  line  of  pressure. 
A  good  stump  is  ultimately  provided,  one  valuable  feature  of 
which  consists  in  the  covering  furnished  by  the  integiUBents 
of  the  heel  (Fig.  127| 

The  amputation  permits  of  a  very  low  division  of  the 
bones. 


Fig.     127.  —  HTTxp 
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2.  Modified  Circular  AmputatioiL  —  This  tiietlK>rl  has 
been  recooiiiiended  in  this  region,  and  appears  to  have  been 
frequently  practised  by  French  surgeons.  Such  an  amputation 
is  that  known  as  Lenoir's  (Fi^^  131,  a),  A  oireular  incision 
is  TBade  into  the  soft  parts  just  above  the  malleoli,  and  about 
li  inch,  or  4  cm.,  below  the  point  at  which  the  bones  are 
to  Ix^  sawn.  This  is  jainc'd  by  a  vertical  cut,  in  the  middle  of 
the  leg,  which  is  carried  up  to  the  level  of  the  saw-line  alons^ 
to  the  inner  side  of  the  tibial  crest 

The  anterior  skin  flaps — i.e.,  the  flaps  (such  as  they  are) 
on  either  side  of  the  vertical  wound — are  dissected  up  as  tar 
as  possible.  The  circular  incision  is  not  disturbed  after  the 
integuments  have  been  well  freed.  All  the  soft  parts  down  to 
the  bone  are  now  divided  by  one  sweep  of  the  knife,  held  very 
oblic|uely. 

The  operation  is  easy  t-o  perform,  but  is  not  to  be  recom- 
mended. The  skin  covering  of  the  bones  is  a  great  source 
of  weakness ;  the  cicatrix  occupies  the  end  of  the  limb,  and 
is  exposed  to  pressure;  and  a  conical  sttunp  can  hardly  be 
avoided. 

Dupuytren  employed  a  circular  incision  just  above  the 
malleoli,  so  indiiied  that  the  posterior  part  of  the  circle 
touched  the  insertion  of  the  tendo  Achillis,  while  the  anterior 
segment  crossed  the  limb  a  little  above  the  ankle-joint. 

Two  vertical  incisions  were  then  made,  one  on  the  front 
and  the  other  on  the  back  of  the  limb»  and  both  in  the 
median  line.     In  this  manner  two  lateral  flaps  were  formed. 

The  objections  urged  against  the  last  operation  apply 
equally  to  this  procedure. 

,3.  Amputation  by  Oblique  Elliptical  Incision  (Mar- 
cdlin  DuvdCs  Operaliony—ln  this  operation  the  bone  is 
divided  much  higher  up  than  in  Guyon's  amputation.  An 
oblique  elliptical  incision  is  made  around  the  limb  above  the 
malleoli. 

The  incision  is  thus  planned: — The  point  at  which  the 
bones  are  to  be  divided  having  been  determined  upon,  the 
lower  or  posterior  extremity  of  the  ellipse  should  reaeh  a 
dist4ince  below  that  point  equal  to  not  less  than  the  imtero- 
posterior  diameter  of  the  limb  at  the  level  of  the  saw-cut  The 
higher^  or  anterior,  extremity  of  the  ellipse  shoidd  be  no  less 
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distance  below  the  proposed  ssw-eut  than  that  etjual  to  hulf 
the  antero-posterior  diameter  (Fig.  126,  b). 

In  effecting  these  measurements  allowance  must  be  made 
for  retraction  of  the  skin.  Thus — as  Farabeuf  says — ^if  the 
antero-posterior  diameter  at  the  level  of  the  saw-cut  be  8  cm., 
then  the  posterior  end  of  tlio  incision  shotild  reach  a  point 
12  cm.  below  that  level,  while  the  anterior  extremity  of  the 
skin-cut  shoidd  be  6  cia  below  the  sama  The  mcision  is 
inclined  at  about  45  degrees. 

The  position  of  the  surgeon  has  been  already  indicated. 
An  assistant  manipulates  the  foot.  On  both  the  right  and 
the  left  limb  the  wound  can  be  more  conveniently  commenced 
at  the  posterior  tis|>ect  of  the  leg. 

The  first  incision  includes  the  skin  only.  The  skin  is  well 
separated,  and  is  allowed  t^  retract  Tlie  knife — kept  close 
to  the  margin  of  the  retracted  skin — is  now  made  to  traverse 
all  the  soft  parts  down  to  the  bone.  The  tendo  Achillis  is 
cut  early.  Tlie  tissues,  on  both  the  anterior  and  posterior 
aspects  of  the  limb,  are  dissected  up  to  a  little  beyond  the 
level  of  the  proposed  saw-cut 

This  dissection  is  by  no  means  easy,  especially  on  the 
peroneal  side  of  the  limb.  The  bones  must  be  well  bared 
In  dissecting  up  the  posterior  tissues  the  surgeon  may  sit 
and  have  the  leg  well  raised  in  front  of  him.  After  the  bones 
have  been  divided  the  p>st<jrior  tibial  nerve  is  dissected  out. 
Some  surgeons  advise  that  the  tendo  Achillis  be  connected, 
by  deep  sutures,  with  the  divided  ends  of  the  anterior  musdes. 

Hitmorrhuje. — The  anterior  tibial  artery  is  divided  in 
front  of  the  tibia;  the  posterior  tibiiJ  Vjehinrl  the  base  of 
the  inner  malleolus ;  the  posterior  peroneal  behind  the  outer 
malleolus,  and  the  anterior  peroneal  in  the  posterior  flap 
opposite  the  lower  end  of  the  interosseous  space. 

Caimmcnt. — This  operation  would  be  very  difficult  should 
there  be  any  matting  together  of  the  soft  parts  from  chronic 
disease. 

IThe  stump  looks  a  little  clumsy  at  first    The  cicatrix  is 
transverse,  and  is   placed   upon  the  anterior  aspect  of  the 
stump  (Fig,  128).     It  Ls  nearer  the  extremity  of  the  sttmap 
than  is  the  scar  in  Guj^on's  amputation. 
I 
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tJap  is  so  marked  out  that  in  itK  lfm;;»-th,  as  well  as  in  its 
breadth,  it  shall  be  equal  to  one-half  the  circumference. 

The  posterior  Hap  sliould  be  one-fourtli  the  length  of  the 
anterior  flap,  and  \rill  iiichide  the  remaiaing  half  of  the 
circumference  of  the  limb  (Fig.  129). 

The  lateral  incisions  fd-llnw  the  margins  of  the  tibia  and 
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fibula  The  limits  of  the  gi'eater  flap  may  be  conveniently 
marked  out  upon  the  skin  with  ink. 

The  pomtlon  of  the  surgeon  and  his  assistants  has  been 
already  indicated. 

The  anterior  flap  may  be  commenced  on  the  inner  side  of 
the  limb  on  the  right  side,  and  on  the  outer  aspect  on  the 
left  side.  The  two  lateral  incisions  should  be  made  by  cut- 
ting from  above  do^\Tiwards.  It  should  be  remembei^eil  that 
the  anterior  flap  is  rectangular,  and  of  the  siune  size  all  the 
way  down. 

The  incision  marking  out  the  great  flap  should  at  first 
concern  the  skin  only.  The  incision  is  then  deepened  ilowm 
to  the  bones.  The  foot  should  be  extendetl  while  the  tendons 
at  the  end  of  the  flap  am  being  divided 

The  anterior  flap  should  contain  all  the  soft  parts  on  the 
front  of  the  limb.  These  should  be  carefully  dissected  up 
from  the  bones  and  the  interosseous  membrane.  The  flap 
contains  the  anterior  tibial  artery  in  its  whole  lengtk 
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down  to  the  fibula,  and  the  wound  is  deejienod,  so  far  as  it 
extends,  by  separating  the  muscles  from  that  bone.  In  this 
manner  two  deep  latonil  slits  or  gaps  (fentes)  are  made  do^^ii 
to  the  bones  through  the  whole  thickness  of  the  posterior  flap. 
The  thumb  having  been  thrust  into  one  of  these  gaps,  and 
the  foretint^er  into  {ha  other,  the  soft  parts  at  the  back  of  the 
limb  can  then  be  pinched  up  bj  the  surgeon's  left  hand.  The 
foot  18  maintained  in  the  flexed  position,  while  the  posterior 
tliip  is  completed  by  cutting  from  mthoiit  inwards  (as  shown 
in  Fig  132).  The  pi>sterior  flap  so  fashioned  leaves  the  bones 
and  the  interosseous  membrane  practically  free. 

(3)  The  anterior  flap  is  now  cut  The  soft,  parts  are 
divided  down  to  the  bones  as  soon  as  the  skin  has  fully 
retracted,  and  are  then  dissected  up  so  as  to  leave  the  bones 
and  the  interosseous  membrane  on  this  aspect  of  the  limb 
practically  bare  also. 

(4)  Retractors  having  been  adjusted  and  the  interosseous 
membrane  divided,  the  tibia  and  tibula  are  sawn  through; 
the  posterior  tibial  nerve  is  dissected  out  and  removed. 

Deep  sutures  may  be  passed  between  the  muscular  masses 
upon  the  front  and  hack  of  the  limb. 

HcBmon^hage.^Tlio  anterior  tibial  artery  is  cut  in  the 
Ulterior  Hap,  in  front  of  the  interosseous  space.  The  posterior 
tibial  and  peroneal  vessels  are  divided  posteriorly;  the  former 
about  the  middle  of  the  flap,  and  the  latter  in  a  line  with  the 
fibula.  The  internal  saphenous  vein  may  possibly  be  cut  in 
iitaking  the  internal  vertical  incision.  It  usually,  however, 
Ues  wholly  in  the  posterior  flap,  at  the  lower  and  inner  angle 
of  which  it  is  found  di\ided. 

Comirient — The  stump  has  prominent  "  ears,"  and  at  first 
may  look  a  little  clumsy.  It  generally,  however,  turns  out 
admirably.  The  bones  are  well  covered  by  the  thick  posterior 
flap,  and  the  cicatrix,  which  is  transverse,  is  well  removed 
from  the  line  of  pressure. 

5.  Teale's  Amputation  by  a  Large  Anterior  Flap. — 
The  lower  third  of  the  leg  is  considered  to  be  a  particularly 
favourable  position  for  the  practice  of  Teale's  amputation. 

The  general  plan  of  the  operation  has  been  already 
described  (page  296).  The  circumference  of  the  limb  having 
been  taken  at  the  level  of  the  future  saw-line,  the  anterior 
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Hap  is  so  marked  out  that  in  its  I('D«^th.  as  well  as  in  its 
breadth,  it  shall  be  ecjuul  to  one-half  the  circniDtei'ence. 

The  posterior  tlap  should  be  one -fourth  the  length  of  the 
anterior  flap,  and  will  include  the  remaining  half  of  the 
circmuference  of  the  limb  (Fig.  129). 

The  lateral  incisions  follow  the  margins  of  the  tibia  and 
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fibula.  The  limits  of  the  greater  flap  may  be  conreniently 
marked  out  upon  the  skin  with  ink. 

The  pfmlitm  of  the  surgeon  and  his  assistants  bus  been 
already  indicated. 

The  anterior  flap  may  be  commenced  on  the  inner  side  of 
the  limb  on  the  right  side,  and  on  the  outer  asj>ect  on  the 
left  side.  The  two  lateral  incisions  should  be  made  by  cut- 
ting from  above  downwards.  It  should  be  i*ememl>ered  that 
tlie  anterior  flap  is  rectiuigular,  and  of  the  same  sire  all  the 
way  dowTi. 

The  incision  marking  out  the  great  flap  shoidd  Hi  fiist 
concern  the  skin  only.  The  incision  is  then  deepened  dovo 
to  the  bones.  The  foot  should  be  extended  while  the  fi.*ndona 
at  the  end  of  tlie  flap  are  being  divided. 

The  anterior  flap  should  contain  all  the  soft  parts  on  the 
front  of  the  limb.  These  should  he  carefully  dissect^ed  up 
from  the  bones  and  the  interosseous  membrane.  The  fl^p 
conUiins  the  anterior  tibial  artery  in  its  wdiole  length. 
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transverse 
the  bones. 

The  foot  should  be  flexed  during  this  manceuvre.  The 
flaps  having  been  retracted  to  a  little  beyond  the  saw*line,  the 
retractors  are  applied,  the  interosseous  membrane  is  divided, 
and  the  bones  are  sawn  through. 

When  the  wound  has  been  closed  by  sutures,  the  stuniji 
has  the  appearance  shown  in  Fig.  130. 

Hff^rfiorrhage. — The  anterior  tibial  vessels  are  divided  at 
the  free  lower  end 
of  the  anterior  flap, 
and  at  about  its 
middla  The  pos- 
terior tibial  artery  is 
found  cut  upon  the 
face  of  the  posterior 
flap  and  towurtls  its 
inner  side,  the  vessel 
lying  between  the  margins  of  the  flexor  longus  digitorura  and 
flexor  longus  [wllicia 

The  peroneal  vessels  are  divided  on  the  outer  part  of  this 
flap,  idf»se  to  the  fibula,  and  under  cover  of  the  flexor  longus 
poUicis. 

The  long  saphenous  vein  will  be  found  in  the  anterior 
flap,  the  short  saphenous  in  the  posterior  flap* 

C(mi7nerit, — Imisnuieh  as  the  leg  narrows  towards  the 
ankle,  it  is  easy,  by  following  the  general  lines  of  the  Urnb, 
to  make  the  anterior  flap  too  narrow  below. 

It  is  claimed  for  this  amputation  that  the  bones  are 
covered  by  a  flap  which  does  not  contain  too  much  muscular 
tissue,  and  which  possesses  an  artery  in  its  entire  length. 
It  is  also  urged  that  the  cicatrix  is  placed  at  the  back  of  the 
stump,  and  is  not  exposed  to  pressure. 

The  operation  has  not  been  received  with  so  much  favour 
in  other  countries  as  it  undoubtedly  possesses  in  England. 

The  main  bone  to  be  covered  at  the  end  of  the  stump  is 
the  tibia.  The  anterior  flap  affords  this  bone  in  large  part  a 
covering  of  skin  onl}*,  and  the  integuments  on  the  front  of 
the  leg  are  usually  quite  thin.     The  anterior  flap,  moreover^ 
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is  of  very  unequal  thickness,  containing  skin  only  at  its  inner 
part,  and  a  substantial  mass  of  muscle  at  its  outer  side.  It 
has  been  pointed  out  that  a  portion  of  the  anterior  flap  may 
be  cut  from  the  dor^wm  of  the  foot ;  but  the  tiasues  of  that 
part  are  ill  adapted  to  form  the  free  end  of  a  principal  flap. 
The  skin  there  is  very  thin,  the  subcutaneous  tissue  is  scanty, 
and  the  soft  parts  beneath  are  representt^d  almost  exclusively 
by  tendons,  Teale's  ampiitatioo  makes  a  great  demand  upnn 
the  structures  on  the  anterior  aspect  of  the  limb,  and  involves 
a  comparatively  high  division  of  the  hones. 

Of  the  four  operations  above  described,  it  may  be  said  in 
general  terms  that  Guyon's  amputation  is  the  best  when  a  low 
division  of  the  bones  is  possible,  and  that  the  most  suitable 
mode  of  amputatinji^  the  leg  in  its  lower  third  is  by  means  of 
the  long  posterior  flap. 

Should  the  tissues  at  the  posterior  aspect  of  the  limb  be 
much  damaged,  Teale's  operation  may  be  conveniently  carried 
out 


B. — AMPUTATION  THROUGH  THE   MIDDLE   OF  THE   LEG, 

Anatomical  Points. — At  the  middle  of  the  leg  the  limb  is 
ver}''  muscular,  the  mass  of  muscles  in  the  calf  being  con- 
siderable. The  main  muscle  in  front  of  the  interosseous 
membrane  at  this  level  is  the  tibialis  anticua  The  extensor 
communis  digitorum  is  of  fair  size,  the  extensor  proprius 
pollicis  is  as  yet  smalL  All  these  muscles  are  attached  to 
the  bones.  The  anterior  tibial  artery  lies  in  front  of  the  inter- 
osseous membrane,  midway  between  the  two  bones,  and 
is  veiy  deeply  placed.  At  the  back  of  the  limb  the  main 
muscular  mass  belongs  to  the  soleus.  The  muscle  is  free 
except  at  its  iimer  side,  where  it  is  still  attached  to  the 
internal  border  of  the  tibia.  It  is  capable  therefore  of  some 
retraction  when  divided.  The  plantaris  tendon  is  free.  The 
gastrocnemius  at  this  luvol  is  still  muscular.  On  section  its 
bulk  is  seen  to  be  scarcely  equal  to  a  third  of  the  bulk  of 
the  soleus.  It  is  quite  free  from  bony  attachment,  and  can 
therefore  retract  readily  when  divided.  The  freedom  of  the 
gastrocnemius  and  soleus  muscles  is  of  primary  importanoe 
in  the  execution  of  Henr)?  Lee  s  operation. 

The  remaining  musclas  at  the  back  of  the  limb  are  nR 
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attached  to  the  bones,  and  are  not  therefore  capable  of  re- 
traction.  Of  these,  the  tibialis  posticus  is  the  largest;  the 
flexor  longns  digitoriim  is  of  fair  size ;  while  the  flexor  longus 
pollicis  is  as  yet  small 

The  peroneal  artery  lies  close  to  the  fibula,  under  cover  of 
the  last-named  muscle.  The?  posterior  tibial  vessels  He  in 
the  groove  between  the  tibialis  posticus  and  the  flexor  longus 
digitorum.  At  the  outer  side  of  the  hmb  are  tho  two  peronei 
muscles,  both  attached  to  the  fibula.  The  peroneus  longus  at 
this  level  is  large,  the  peroneus  brcvis  ver)^  small 

With  regard  to  the  operations  which  may  be  performed  at 
the  middle  of  the  leg,  reasons  have  been  already  given  for 
condemning  the  circular  amputation  and  the  cutting  of  a 
posterior  flap  by  transfixion  (page  461). 

Teales  operation  ijs  sometimes  advised  in  this  position. 
The  objections  which  have  l»een  urged  against  that  ami>utAtion 
in  the  lower  third  of  the  leg  apply  equally  to  this  section  of 
the  limb.  The  anterior  flap  is  of  considerable  length,  and  the 
bones  have  to  be  divided  ut  an  umiecessarily  high  Itnf'L  The 
operation  may  be  carried  out  when  the  soft  parts  at  the  back 
of  the  limb  have  been  extensively  destroyed 

The  two  procedures  best  adapted  for  this  region  are  the 
following  1 — 

1.  Amputation  by  a  Large  Posterior  Flap  {Beys  OpeTo- 
Hon). 

Instruments. — An  amputating-knife  with  a  blarlo  about 
five  inches  in  length;  a  stout  scalpel;  an  amputatincr-saw ; 
retractors  (the  linen  retractor  used  to  protect  the  parts  during 
the  sawing  of  the  bones  may  have  three  tails,  the  central  and 
narrower  slip  be'mg  passed  through  the  inteix)sseous  space); 
pressure  forceps;  artery  and  dissecting  forceps;  a  periosteal 
elevator ;  scissors,  etc. 

PmitUm, — The  patient  bcs  upon  the  back,  with  the  leg 
and  knee  beyond  the  end  of  the  table.  In  dealing  with  the 
right  limb,  the  surgeon  stands  to  the  outer  side  of  the  leg ;  in 
dealing  with  the  left  limb,  to  the  inner  side.  One  assistant 
stands  or  sits  facing  the  end  of  the  table.  He  holds  the  foot 
and  leg,  and  manipulates  it  during  the  operation.  A  second 
assistant  stands  facing  the  surgeon  and  to  the  left  of  the 
patient,  and  attends  to  the  sponging,  etc. 
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Operation. — Hoys  operation  is  described  in  his  "  Practical 
Obaervations "  (3rd  edition,  1814,  page  526).  The  procedure 
here  detailed  is  a  slight  nioditication  of  He/s  method.      Hey 

cut  the  posterior  flap  by  trans- 
fixion, and  made  a  sUghtly  shorter 
antt*rior  flap. 

The  circiiniference  of  the  limb  at 
the  saw-Une  having  been  noted,  the 

^ M^lGnl ,  >/  in  I       posterior  flap  is  so  made  that  its  length 

and  breadth  are  equal  to  a  third  of 
that  measurement — Le.,  are  equal  to 
the  diameter  of  the  limb. 

The  anterior  flap  is  about  a 
third  of  the  length  of  the  posterior 
one.  The  large  posterior  flap  is  U- 
shaped.  The  main  incisions  are 
comuienced  about  one  inch  below  the 
point  at  which  the  bones  are  divided. 
The  inner  limb  of  the  U  of  the 
posterior  flap  is  just  behind  the  in- 
ternal border  of  the  tibia,  while  the 
outer  limb  of  the  U  runs  posterior 
to  the  peronei  muscles  (Fig  131,  B), 
These  muscles  are  consequently 
found  divided  in  the  anterior  flap, 

(1)  The  operation  is  commeneefl 
by  cutting  the  large  flap. 

On   the   right  side   the   limb   is 
turned  upon   its  outer  surface  (i.c., 
with    that    surface    looking    down- 
wards), the  knee  is  flexed,  and  the 
inner  vertical  incision  is  made  from 
above   douTiwards.      The  inner   seg- 
ment of  the  bend  of  the  U  is  tlien 
completed.     The  leg  is  now  turned 
upon  its  inner  side,  and   the   outer 
vertical  incision  is  made  by  cutting  from  above  downwards. 
In  finishing  it,  the  bend  of  the  U,  the  terminal  part  of  the  flap, 
is  completed  (Fig.   131,  b).     On   the   left  leg  the  limb  may 
be  first  tunned  upon  its   inner  side   (i.c.,  with   thaf   snrfare 
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looking  downwardsi),  and  the  operation   be  commenced   by 
cutting  the  outer  vertioal  incision. 

The  incisions  thus  made  concern  the  skin  only,  and  the 
int^uments  are  well  treed  along  all  parts  of  the  cut. 

(2)  The  leg  is  now  flexed  upon  the  thigh,  and  the  knee 
turned  outwards  so  as  to  expose  the  eal£  When  in  this 
position,  and  while  the  foot  is  liexed,  the  gastrocnemius  muscle 
is  picked  up  between  the  fingers  and  thumb  and  is  divided 
transversely  at  the  level  of  the  retracted  skin. 

(3)  Two  short,  deep,  vurtical  iucLsions  are  now  mfide  firom 
above  downwards  through  the  soft  parts  at  either  margin  of 
the  flap.  These  incisions  extend  to  the  bone:  the  inner 
clirect  to  the  tibia,  the  outer  to  the  hbula  behind  the  peronei 
muscles. 

Into  the  gaps  thus  made  the  thumb  and  fingers  of  the  left 
hand  are  inserted,  and  the  muscles  of  the  call,  being  firmly 
grasped,  are  hfted  up  from  the  bones.     {Sei^  Fig.  132,) 

'I'he  muscles  are  nom^  carefully  separated  from  the  bones 
along  these  two  short  lateral  incisions  with  a  stout  scalpel 
imtil  the  middle  of  the  flap  is  entirely  free,  and  the  thumb 
and  forefinger  can  bo  made  to  meet  between  tlie  deep  muscles 
and  the  bones.  The^se  muscles  and  the  vessels  they  carry 
with  them  are  finally  divided  at  their  lower  parts  by  a  vigorous 
transverse  cut  To  effect  this,  the  amputating^knife  is  intro- 
duced between  the  separated  muscles  and  the  bones,  and  is 
made  to  cut  from  within  outwards.  The  posterior  flap  is  now 
quite  free  below,  and  the  soft  parts  above  are  cleared  away  from 
the  tibia  and  fibula  and  intervening  membrane  until  the  level 
of  the  saw-cut  is  reached, 

(4)  The  anterior  flap  is  made  by  passing  the  knife  in 
9l  curved  manner  across  the  face  of  the  hmb.  The  incision 
at  first  involves  the  skin  only.  When  retraction  has  taken 
place,  the  muscles  are  cleanly  divided  down  to  the  bones, 
ITieac  muscles  arc  then  dissected  up  as  far  as  the  level  of  the 
fiiture  saw-cut,  the  interosseous  membrane  being  thus  bared 
in  front  as  well  as  behind. 

(5)  Retractors  having  been  applied,  and  the  interosseous 
nu*mbrane  divided  trans vei-sely,  the  bones  are  sawn  through. 
The  perinsteum  may  be  separated  from  the  lower  end  of  the 
tibia. 
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Tlie  prominent  prnjertion  rif  the  anterior  border  of  the 
tibia  should  bo  rem^ived  with  the  saw  in  the  manrier  described 
on  page  483.     (See  Fig.  137.) 

The  posterior  tibial  nerve  is  disse<-'ted  out  and  removed. 

*    ffmmoTThage.—lihe  anterior  tibial  artery  is  divided  at  the 

free  end  of  the  anterior  flap,  the  posterior  tibial  and  peroneal 

vessels  at  the  free  margin  of  the  pf»sterior  flap.     The  position 

of  these  vessels  has  been  already  indicated. 


4 
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Fig,    132.— IfODK    OF    DirCDINQ    TITE  Tl^TJEB   HT  THB  AVTVTkTIOn  BY  A  T^BOK 
POSTEHTOB  FLAP, 


2,  Amputation   by  Large  Posterior  Flap  {Henry  Lees 
Operation). 

An  account  of  this  operation   is  given   in   the   Medico- 
Chiiricryicid  TraiisactioTVi  (vol.  xlviii.,  page  195), 

The  instruments  required,  and  the  position  of  the  patient 
and  operator,  are  the  same  as  in  the  previous  amputation. 

Tlie  same  order  may  be  observed  in  making  the  incisions. 

The  flaps  are  measured  and  fashioned,  so  far  as  the  ek 
incisions  are  concerned,  precisely  upon  the  lines  of  Teale's 
operation,  with  the  difierence  tliat  the  main  flap  is  upon  the 
posterior  instead  of  upon  the  anterior  surface  of  the  limb. 
The  principal  flap,  moreover,  instead  of  containing  all  the  soft 
parts  covering  the  bones,  carries  with  it  only  the  superficial 
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flexor  muscles  of  tho  calf  Bath  flaps  are  rectangular.  TIk* 
anterior  flap  is  one-fourth  the  length  of  its  fellow  (Fv^, 
143,  b).  The  relation  «if  the  incisions  to  tho  saw-line  is  the 
same  as  in  Teale's  method.  Both  flaps  are  marked  out  with 
the  knife,  the  incisions  involving  at  first  the  integuments 
only.  The  anterior  flap  is  the  lirst  to  be  completei  Tho 
subsequent  steps  are  thus  described  by  Mr.  Lee: — 

"\VTien  the  skin  has  become  somewhat  retracted  by  its 
natural  elasticity,  an  incision  is  carried  through  the  parts  in 
front  of  the  tibia,  interosseous  membrime,  and  fibuhi.  The 
whole  of  the  parts  thus  divided  are  separated  close  to  the 
periosteum  and  interosseous  membrane,  and  are  reflected 
upwards  to  a  level  with  the  upper  extremities  of  the  tirst 
longitudinal  incisiona 

"  Tho  deeper  structures  at  the  back  of  the  \vi^  are  then 
freely  divided  in  tho  situation  of  the  lower  transverse  incision. 
The  conjoined  i^nistrocnemius  and  soleus  muscles  are  separated 
from  the  subjacent  parts,  and  are  reflected  as  high  as  the 
anterior  flap.  This  part  of  the  operation  is  perfomied  with 
the  greatest  facility  on  account  of  the  loose  attachments  of 
these  muscles,  especially  at  the  lower  part  of  the  leg. 

"The  deeper  layer  of  mosi-les,  together  with  the  large 
vessels  and  nerves,  is  divided  as  high  as  the  incisions  will 
permit,  and  the  bones  sawn  through  in  the  same  situation." 

The  prominent  projection  of  the  anterior  border  of  the  tibia 
should  be  removed  with  the  saw,     (See  page  483;  Fig,  187.) 

The  posterior  tibial  nerve  should  be  dissected  out. 

The  position  of  the  three  principal  arteries  divided  has 
been  already  mentioned. 

Co7/ir/icnt— Both  of  these  operations  are  excellent.  The 
bones  are  well  covered;  the  cicatrix  is  transverse,  is  upon 
the  anterior  aspect  of  the  stump,  and  is  well  removed  from 
preesure. 

The  posterior  flap  in  Hey's  amputation  is  shorter  than 
in  Lee*s  operation.  In  the  former  its  length  is  equal  to 
a  third  of  the  circumference  of  the  limb;  in  the  latter,  to 
one*half.  Provided  that  the  conditions  are  the  same,  it  will 
be  seen  that  the  second  operation  involves  a  greater  sacrifice 
of  parts  than  the  first ;  in  other  words,  Hey*s  amputation  can 
be  performed  lower  down- 
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The  procedure  advised  by  Lee  is  well  adapted  for  ver 
niiiseiilar  limbs,  and  for  eases  where  t\w  deep  museles  of  the 
calf  have  become  matted  together  or  damaged  by  disease  or 
injury. 

Hey's  operation  is,  on  the  other  hand,  well  suited  to  the 
majority  of  coses,  and  especially  to  limbs  of  moderate  or 
scanty  muscular  development 

Of  the  two  operations,  Lee's  is  undoubtedly  the  more  easy 
to  perform. 

C. — AMPUTATION  AT  THE  "PLACE  OF   ELECTION." 

Anatomical  Points.— The  term  "  place  of  election  "  refers 
to  the  spst  at  whieh  the  bones  are  divided.  This  point  is 
about  a  hand's-breadth  below  the  knee-joint,  and  is  about,  or 
ft  little  above,  the  great  nutrient  foramen  of  the  tibia.  The 
tibia  is  here  still  of  good  size,  the  cancellous  tissue  is  con- 
siderable, but  the  mediiUary  canal  has  commenced. 

The  skin  covering  the  upper  third  of  the  leg  is  a  little 
coarse,  is  not  very  mobile,  and  does  not  retract  so  extensively 
when  divided  as  it  does  lower  down  in  the  limb. 

A  transverse  section  of  the  leg  at  the  *'  place  of  election  " 
shows  that  the  main  muscular  masses  on  the  antero-extemal 
aspect  belong  to  the  tibialis  anticus  tmd  the  peroneus  longus. 
The  extensor  communis  digitorum  is  still  a  very  small  muscle. 
The  peroneus  brevis  and  the  extensor  longu.s  pollicis  do  not 
reach  the  saw-line,  but  are  found  in  an  external  tlap. 

At  the  back  of  the  limb  the  gastrocnemius  forms  a  very 
large  mass  of  muscle — so  large  as  to  be  nearly  equal  to  the 
rest  of  the  muscular  tissue  which  lies  behind  the  bones  and 
interosseous  membrane. 

The  soleus  is — at  this  level — divided  at  about  its  largest 
putt.  The  tibialis  posticus  is  of  fair  size;  the  flexor  longus 
digitorum  appears  as  a  mere  muscular  fragment  The  flexor 
longus  pollicis  lies  below  the  level  of  the  "  place  of  election." 
The  lowest  tibres  of  the  popliteus  are  dividetl  in  the  section  as 
they  a^lhere  to  the  posterior  surface  of  the  tibia. 

In  separating  or  "  dissecting  up  "  a  flap,  it  must  be  observed 
that  the  only  nuiscles  free  are  the  gastrocnemius  and  plan- 
taris.  All  the  others  are  attached  to  the  bones  or  interosseous 
membrane. 
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The  anterior  tibial  artery  at  the  present  level  lies  deeply 
upon  the  face  of  the  interosseous  membrane,  ftod  close  to  the 
fibula.     The  anterior  tibial  nerve  is  to  its  outer  side. 

The  posterior  tibial  and  peroneal  arteries  are  found  lying 
upon  the  tibialis  posticus  and  occupying  the  same  level,  the 
latter  vessel  having  but  just  arisen  from  the  trunk.  These 
vessels  are  located  about  midway  between  the  two  bones. 

The  posterior  tibial  nerve  is  very  close  to  the  artery  of  the 
same  name,  but  is  placed  just  behind  it  and  to  its  inner 
side. 

The  following  are  the  inelhuds  described : — 

1.  Large  external  flap  (Farabeiif a  operation)^ 

2.  C'ireular  method. 

3.  Equal  lateral  Haps. 

4.  Large  posterior  flap. 
Amputation    by    Larg^e    External  Flap  (Faraheufa 

Operation). — An  amputation  in  this  part  of  the  leg  by  an  ex- 
ternal flap  has  been  devised  and  carried  out  by  StkliUot  and 
others. 

Farabeuf  has,  however,  so  far  modified  the  operation  that 
he  has  practically  designed  a  new  procedure.  He  has  pointed 
out  the  importance  of  preserving  the  anterior  tibial  artery  in 
the  whole  length  of  the  external  flap,  and  has  shown  that  if 
this  flap  be  cut  by  transfixion  the  vessel  cannot  escape 
damaga 

The  present  method  may  claim  to  be  a  ver)^  substantial 
improvement  upon  previous  operations,  and  to  fonn  a  valuable 
addition  to  the  resources  of  the  surgeon. 

InstrummiU. — An  amputating-knife  with  a  blade  from  five 
to  six  incljes  in  length.  A  stout  scalpel.  An  amputating-saw. 
A  periosteal  elevator.  Retractors.  Six  pressure  forceps 
Artery  and  dissecting  forceps.     Scissors,  etc. 

Position. — The  patient  lies  upon  the  back,  and  is  so 
placed  that  the  middle  of  the  thigh  rests  upon  the  edge  of  the 
table.  The  sound  Umb  is  secured  out  of  the  range  of  the 
operati*>n. 

In  operating  upon  the  right  leg,  the  surgeon  stands 
throughout  on  the  outer  side  of  the  lirnb.  In  amputating  the 
left  leg,  he  should  stand  at  the  end  of  the  limb,  and  a  little 
to  the  outer  side  of  it,  while  making  the  preliminary  skin 
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mcisions.     While  dissecting  up  the  flap  and  completing  the 
operation,  he  should  stand  to  the  inner  side  of  the  limb. 

One  assistant  is  placed  at  the  end  of  the  limb,  to  manipulate 
the  foot  and  leg.  The  second  assist- 
ant stands  upon  the  opposite  side 
of  the  hmb  to  the  surgeon,  whom  ha 
faces. 

Operati€m.~The  external  flap  is 
U-shaped  Its  length  is  equal  to 
that  of  the  diameter  of  the  Umb  at 
the  level  of  the  future  stiw-line — ie., 
is  equivalent  to  one-third  of  the 
circumference  of  the  leg  at  the  same 
level  (Fig,  133.  b). 

The  anterior  limb  of  the  U  is 
commenced  opposite  to  the  saw-line, 
and  in  passing  down  the  1^  runs 
parallel  \^4th  and  just  to  the  inner 
side  of  the  anterior  border  of  the 
tibia. 

The  posterior  limb  of  the  U  fol- 
lows a  line  on  the  back  of  the  calf 
diametrically  opposite  to  the  anterior 
limb.  The  posterior  incision  ends, 
however,  above,  at  a  point  about  1} 
inch  below  the  commencement  of 
the  anterior  limb  of  the  U. 

1.  The  a}>eration  is  commenced 
by  marking  out  the  external  flap  by 
a  skin  incision. 

In  the  case  of  both  the  rigbt 
and  the  left  legs,  the  knee  should 
be  flexed  and  the  limb  turned  upon 
its  inner  side^ — ie.,  so  turned  that  its 
outer  aspect  is  well  exposed  to  the 
surgeon.  The  position  of  the  operator  while  making  the  skin 
incisions  haa  been  alluded  to.  On  the  right  side  the  incision 
may  be  commenced  in  front,  and  may  be  completed  in  one 
sweep,  the  anterior  wound  being  thus  made  fix>m  above  down- 
wards and  the  posterior  from  below  upwards.     In  the  casi'  of 


—A 


.V 


Fio.  133. 


art  of 


L,  AmputAtiori  of  lower 
leg  by  long  poAterlor  dap ;  B, 
Amputation  at  "  tho  place  of 
election*'  by  large  external  flap 
fFanUaeuf  ■  oi)€nition)  ;  c, 
Osrden's  aiuputatioii ;  D,  Lb- 
ter'»  modification  of  the  g&me. 


I 


AMl'OTATION  OF  LEG. 


in 


the  left  limb,  both  of  the  vertical  incisions  can  be  more  con- 
veniently made  by  cutting  from  above  downwards,  and  can 
be  subsequently  joined  by  the  terminal  curved  incision. 

2.  The  next  step  in  the  operation  is  to  free  the  skin  along 
the  whole  length  of  the  incision,  so  that  it  may  retract.  Tlie 
integuments  are  merely  freed,  not  dissected  up. 

3.  The  limb  being  turned  outwards,  the  knife  is  passed 
across  the  inner  side  of  the  leg,  from  the  upper  end  c^f  the 
posterior  incision  to  a  point  on  the  anterior  cut  about 
IJ  inch  below  its  commencement  (Fig.  133.  B).     This  incision 
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is  slightly  curved,  and  involves  the  skin  only  The  integmnents 
are  lightly  freed  along  the  line  of  the  incision. 

4.  The  limb  being  again  turned  with  its  iimer  surface 
downwards,  the  operator  proceeds  to  dissect  up  the  great  flap, 
which  should  contain  all  the  soft  parts  dovm  to  the  bones. 

The  flap  is  separated  along  the  anterior  limb  of  the  U 
incision  by  cutting  from  above  do\\Tiwards  down  to  the  bone 
along  the  outer  side  of  the  anterior  border  of  the  tibia.  The 
fingers  of  the  left  hand  are  thrust  into  the  gap  so  made,  and 
the  tibialis  antieus  is  separated  from  the  bona  WTien  the 
muscle  is  sufficiently  separated,  it  is  cut  obliquely  from  above 
downwards  and  outwards,  so  that  the  section  of  the  muscle 
will  be  thin  when  the  margin  of  the  skin  is  reached 
(Fig.  134). 

The  whole  of  the  soft  parts  involved  in  the  external  flap 
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are  dissected  up  from  the  hones  and  interosseous  membrane 
In  eflecting  this  the  finger  and  the  handle  of  a  scalpel  are  used 
more  freely  than  the  knife.  The  muscles  should  be  cut 
obliquely  at  their  lower  extremities,  so  that  the  section  of 
muscle  close  to  the  free  margin  of  the  skin — i.e.,  at  the  benil 
of  the  U— shall  be  quite  thin.  The  anterior  tibial  artery 
is  divided  at  the  free  end  of  the  flap  in  making  one  of  these 
oblique  sections  of  the  muscles  (Fig.  1*^8). 

In  dissecting  up  the  soft  parts,  great  care  must  be  t^ken 
not  to  dissect  the  flap  up  too  far.    If  this  be  done,  it  is  possible 
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Fig.  137.— METHOD  OF  BAW- 
TNQ  THE  BOKE8  OF  THE  1£0. 


to  reach  the  spot  wliere  the  anterior  tibial  artery  is  piercing 
the  interosseous  membrane,  and  to  actually  divide  the  vessel 
at  that  spot. 

The  future  of  the  operation  depends  upon  the  integrity  ot 
this  artery. 

5.  The  soft  parts  included  in  the  small  inner  flap  may  now 
be  cut  by  transfixion  at  the  level  of  the  retracted  skin.  The 
muscular  tissue  so  divided  must  be  in  the  next  place  separated 
from  the  hones  up  to  the  level  of  the  saw-line.  The  bones  and 
interosseous  membrane  should  be  bared.  The  retractors  are 
now  applied  and  the  bones  sawn  through 

6.  The  manner  in  which  the  bones  are  sawn  is  of  some 
importance,  especially  as  the  prominent  anterior  border  of  the 
tibia  is  apt  to  project  into  the  anterior  wound  when  the  flaps 
have  been  adjusted.  The  remarks  now  to  be  made  apply  to 
all  amputations  in  this  region. 
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The  interosseous  membrane  having  been  incised,  the 
periosteum  covering  the  tibia  is  divided  by  a  circular  cut 
This  circular  cut  is  joined  from  above  by  two  latera!  vertical 
incisions  through  the  investing  membrane.  The  two  flaps — 
anterior  and  posterior — of  periosteum  thus  marked  out  should 
be  separated  from  the  bone  by  an  elevator.  If  preferred,  these 
flaps  may  be  dissected  up  from  the  bone  with  the  deepest 
layers  of  muscle ;  or,  on  the  other  hand,  the  periosteimi  on 
the  posterior  surface  of  the  tibia  may  be  ignored,  and  only  the 
mnterior  segment  praserved.  Some  surgeons  strip  up  the 
periosteum  from  the  tibula  also. 

The  periosteum  is  retracted  to  a  point  just  above  the  saw- 
linei  The  surgeon  stands  in  the  same  position — ic.,  to  the 
outer  side  of  the  right  leg  and  to  the  inner  side  of  the  left — 
..imd  divides  the  fibula  tirst.  The  limb  m  still  so  placed  that 
•^the  external  surface  is  uppermost.  In  sawing  the  left  tibula, 
the  point  of  the  saw  is  directed  downwards,  towards  the  floor. 
In  dividing  the  right  bone,  the  point  of  the  instrument  is 
directed  upwards,  towojds  the  ceiling.  The  tibula  should  be 
divided  about  1  cm.  above  the  tibia,  and  the  saw  should  pass 
obliquely  from  above  downwards  and  inwards  (Fig.  186).  The 
saw  is  now  entered  upon  the  inner  surface  of  the  tibia,  above 
rhe  level  at  which  the  bone  is  to  be  divided.  The  instrument 
is  made  to  cut  downwards  and  outwards  for  a  certain  distance 
(Fig,  1S5,A).  The  transverse  saw-cut  is  now  made  from  be- 
fore backwards  (Fig.  135,  B),  vnih  the  result  that  the  whole 
bone  is  di\ided,  the  piece  marked  out  by  the  tirst  saw^incision 
drops  oft*,  and  the  tibia  presents  a  sloping  surface  on  its  inner 
aide  (Fig.  136). 

This  method  of  dividing  the  bones  is  adapted  to  the 
amputfitions  by  external  flap  or  by  two  lateral  flaps. 

In  tlie  case  of  amputation  by  antero^posterior  flaps  or  by 
the  circular  method,  the  flbula  may  be  cut  at  the  same  level 
ai>  the  tibia,  and  the  anterior  margin  of  the  tibia  should  then 
be  removed  by  a  sloping  saw-cut,  the  instniment  being  applied 
in  the  manner  just  detailed  (Figs.  135  and  137). 

The  periosteal  flap  or  tlups  having  been  adjusted  over  the 
ivided  bone»  aini  any  deep  sutures  having  been  inserted,  the 

oration  is  completed  by  elosijig  the  siu'f'ace  wound. 

Hismorrhafft*, — The  anterior  tibial  artery  is  divided  at  the 
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free  end  of  the  external  flap.  The  posterior  tibial  and  pel 
vessels  are  cut  close  together  and  lie  on  the  same  p] 
ypon  the  face  of  the  inner  flap.  {See  page  479  and  Fig.  13^.) 
Several  muscular  branches  will  require  ligature,  notabl 
the  sural  arteries  connected  with  the  gastrocnemiiis  muscl 
and  the  largo  branch  from  the  posterior  tibial  artery  to  thi 
soleus.  The  nutrient  artery  i>f  the  tibia  will  be  divided  at  oi 
about  its  entrance  into  the  bone. 

Com7nent.~Aii  excellent  stump  results  from  this  operation' 
The  cicatrix  comes  upon  its  inner  side  and  is  well  reinored 
from  pressura     The  bonos  are  admirably  covered,  and,  if  lh<? 

operation  be  carefiilly  carried 
out,  the  vitahty  of  the  great 
flap  is  ensured  (Fig,  139 1.  _ 
I  beUeve  this  to  be  tbefl 
best  o|>eratiiin  for  this  sc<;- 
mcnt  of  the  leg.  I  have 
performed  it  in  several  cases 
which  were  by  no  means  wrll 
adapted  for  recovery  fn»m 
any  amputation,  and  h^ve 
been  exceedingly  pleased 
with  the  results.  These 
cases  were  examples  of  am- 
putation of  the  limb  in  aged 
and  broken-down  men  for 
intraetxible  ulcers  of  the 
lower  part,  of  the  leg. 

The  stump  that  results  is 
sufficiently  long  to  allow  of 
such  an  artificial  leg  being 
worn  as  will  still  permit  the  movements  of  the  knee  to  be 
executed. 

In  selecting  a  method  of  amputation  at  this  level,  con- 
siderable weight  must  attach  to  the  intention  of  the  surgeon 
with  regard  to  the  artificial  support  that  is  to  be  worn. 

If  the  use  of  the  knee-joint  is  to  be  retained,  then  a  stump 
must  he  fashioned  that  can  bear  pressure  upon  its  extromitjr^ 
If,  on  the  other  hand,  the  knee-jouit  is  to  be  kept  p<tf^ 
manently  flexed,  and  the  weight  of  the  body  is  to  lie  bon» 
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upon  the  tuberosity  and  tubercle  of  the  bent  tibia,  then  the 
covoruiga  of  the  stump  and  the  position  of  the  cicatrix  ai^ 
matters  of  comparatively  little  moment 

The  operation  next  described  involves  a  tenuinal  cicatrix, 
and  a  not  too  well-covered  tibia.  It  is,  however,  a  convenient 
and  sound  procedure  if  the  patierit  is  to  wear 
a  peg- leg  or  box- leg,  and  is  to  surrender  the 
use  of  the  knee-joint  ^^ 

2.  Amputation  by  the  Circular  Method  ^\ 
— Thr*  saine  instruuienis  are  requiruil  as 
in  tJae  last  operation,  The  position  of  the 
s«rgec:)n  and  his  assistants  is  the  same, 
with  the  exception  that  the  ufjieratt^r,  in 
dealing  with  the  left  linil>,  stands  througli- 
ont  on  the  inner  side  of  the  leg. 

The  circular  skin-incision  should  be 
made  at  a  distance  below  the  saw-line  equal 
to  one-half  of  the  diameter  of  the  limb  at 
that  line  (Fig,  131.  c).  This  applies  to  the 
position  of  the  incision  when  retraction  of 
the  skin  has  been  allowed  for. 

For  example :  suppose  the  circumference 
of  the  limb  at  the  saw-line  to  be  15  inches, 
the  diameter  of  the  limb  will  be  repre- 
Bented  by  5  inches,  and  the  half-diameter  by  2J  inches,  or 
ftbout  6  cm.  Retraction  of  the  skin  in  this  part  of  the 
limb  is  not  considerable.  To  allow  for  it,  the  circular  mark 
in  the  skin  might  be  commenced  about  3^  inches,  or  9  cm., 
below  the  saw-line 

The  posterior  segment  of  the  circular  incision  should  be  a 
little  higher  than  the  anterior  segment  (Fig,  131,  c).  The  tissues 
at  the  back  of  the  leg — notably  the  superticial  flexors— retract 
more  readily  than  do  the  soft  parts  upon  the  front  of  the 
limb.  If  the  circular  incision  be  quite  horizontal,  too  much 
skin  will  be  found  in  what  may  be  termed  the  posterior  flap. 

Ojjeraium.. — 1.  Tlie  limb  being  extended,  the  circular  skin- 
incision  is  made,  the  assistant  manipulating  the  limb  the 
while  The  skin  is  lightly  fireed  all  round  along  the  line  of 
the  incision. 

a  The  skin  at  the  anterior  aspect  of  the  limb  is  separated 
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from  the  soft  parts,  and  is  turned  up  as  a  cuff  until  the  soft 
parts  are  exposed  at  tliu  same  level  all  round  the  lioib.  Ad 
the  sides  and  at  the  posterior  aspect  of  the  leg  the  skin — 
which  has  here  merely  undergone  its  natural  i-etraction — i» 
not  disturbed. 

3.  The  knee  is  now  flexed,  and  the  leg  turned  outwards— 
Le.y  with  its  outer  surface  directed  downwards.  The  calf 
being  well  exposed,  the  gjtstrocnemius  muscle  is  separated 
from  the  deep  flexors  with  the  fingers,  and  is  divided  trans- 
versely at  the  level  of  the  retracted  skin. 

4,  The  integuments  all  round  are  now  retracted  as  high 
as  possible,  the  gastrocnemius  muscle  being  separated  up 
with  the  skin  at  the  posterior  part  of  the  leg. 

This  retraction  and  separation  of  the  skin  should  not 
reach  so  high  as  the  future  saw-line. 

5.  The  soft  parts  are  now  divided  transversely  a  Httle 
below  the  saw-section.  The  division  is  commenced  in  front, 
and  the  limb  is  rotated  from  side  to  side  or  elevated  by  the 
assistant  t\s  the  surgeon  requires.  These  soft  parts  are  now 
separated  all  round  from  the  bones  and  the  interosseous 
membrane,  and  the  separation  is  carried  to  a  point  a  little 
above  the  saw-Kne. 

It  is  a  good  practice  to  divide  the  periosteum  of  the  tibia 
—and  possibly  also  of  the  fibula- — horizontidly  a  little  below 
the  future  saw-cut,  and  to  separate  the  periosteum  from  the 
bones,  together  with  the  soft  parts  inunediately  covering  them. 

To  eHect  this  the  interosseous  membrane  must  be  well 
divided,  and  the  periosteum  be  cut  laterally,  so  that  it  may  be 
peeled  oft'  in  flaps, 

6,  Retractors  having  been  applied,  the  tibia  and  fibula 
must  now  be  sawn  in  the  manner  described  on  page  483,  The 
bones  after  division  will  present  the  appearance  sho^-n  in 
Fig.  137. 

Deep  sutures  having  been  introduced,  and  the  flaps  of 
periosteum  adjusted,  the  operation  is  completed  in  the  usual 
way. 

Comment — A  good  well-rounded  stuujp  results  from  this 
method.  It  is  not  adapted  to  withstand  much  dii*ect  pressure, 
since  the  scar  is  terminaL  If  the  weight  Ls  to  be  borne  upon 
the  bent  tibia,  then  the  stump  is  free  from  reproach. 
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The  value  of  the  circular 


this  section  of 


aputation 

the  lower  limb  has  been  already  discussed  (ipBge  461). 

3.  Other  Methods  of  Amputatioa—l.  Ampivtation  by 
Equal  Late  ml  FUi^^s. — The  general  shape  and  position  of  the 
flaps  are  shown  in  Fig.  140,  a.  The  flaps  are  semilunar  in  outline. 
The  anterior  median  incision  is  commenced  some  2  cm.  below 
the  futtire  saw-line,  and  is  carried  vertically  downwards  just  to 
the  outer  side  of  the  crest  or  anterior  border  of  the  tibiiu  The 
posterior  incision  is  commenced  on  the  back  of  the  leg,  at  a 
point  diametrically  opposite  to  the  commencement  of  the 
anterior  incision. 

In  length  each  flap  should  slightly  exceed  the  half- 
diameter  of  the  limb  at  the  saw-line,  retraction  being  allowed 
for. 

Thus,  if  the  half-diamet«r  be  2J  inches,  or  6  cm.,  the 
lowest  curv^e  of  each  flap  may  reach  to  a  jxiint  3  J  inches,  or 
9  cm.,  below  the  saw-line.  When  the  skin  has  retracted,  each 
flap  will  be  found  to  be  about  2i  inches  in  length. 

The  flaps  are  dissected  up  as  skin-flaps. 

A  little  way  below  the  saw-line  the  soft  parts  of  the  limb 
are  divided  transversely  down  to  the  bones.  They  are  then 
separated  from  the  bones,  and  the  operation  is  completed  as  in 
amputation  by  the  circular  method  The  bones  are  divided 
jis  shown  in  Fig.  1H7. 

This  operation  is  merely  a  modification  of  the  circular 
amputation.  It  is  easier  to  perform.  The  cicatrix  is  terminal, 
and  is  antero-posterior  instead  of  being  transverse 

2.  Amputatian  by  a  Large  PosteHar  Flap,  as  described  in 
the  operation  upon  the  middle  of  the  leg  (page  476),  has  been 
performed  in  this  part  of  the  limb. 

3.  T tale' 8  Aviputatum  has  also  been  carried  out  at  this 
level 

It  will  be  seen  that  these  proc^edures,  especiaUy  the  latter, 
involve  the  cutting  of  very  large  flaps  without  corresponding 
advantage. 


AFTER-TREATMEin'  OF  AMPUTATIONS   OF  THE   LEG. 

The  stump  should  not  be  covered  by  the  bed-clothes  (see 
page  69),  and  the  limb  should  be  slightly  raised  upon  a  tirm 
pillow,  with  the  knee  a  little  bent 
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In  tho  casn  of  tJio  siipra-raalleokr  ampuutions,  and  in 
tliii  nrn]jutntiniis  af  tliu  log  by  a  large  posterior  Hap.  the  limb 
slvnuld  \m  supported  upon  a  back-splint.  This  splint  should 
bn  ap[>lit»<l  in  tho  umniirr  already  indicated  (page  809),  Care 
must  bo  Uiken  tliat  tho  wound  is  free  from  pressura  Id 
8i>nio  of  tho  eireular  amputations  also  the  splint  may  be  eon- 
vonit'utly  ap|>Iii^l. 

In  the  other  ojK^mtions  the  limb  may  be  lightly  secured 
to  the  pillow,  the  extremity  of  the  stump  projecdng  some 
little  way  beyond  the  end  of  the  supi^rt,  as  in  Tedde's  opt^m- 
tion  above  the  ankle.  The  suune  plan  may  be  adopted  mix 
Farabouf  s  amputation  at  the  place  of  election. 

The  sutures  should  not  be  removed  too  soon,  espcdaDy 
ensoB  where  a  posterior  museular  f!ap  h*&  been  farmed,  or 
where  a  single  flap  from  the  outer  side  of  the  fimb  has  been 
fiishiooed,  or  where  the  lireular  method  has  baea eanied ooL 
Afkiar  the  suturra  are  removed  the  flaps  maj  poasiblr  iie?d  to 
be  suppoittxl  by  strapping. 

*  If  dniaxiag&4iibes  are  i\H|uired«  th^  should  be  mizodzuMl 
fbr  a  short  dislaiioa  only  at  the  angles  of  ihe  voand.  A  tdba 
Aould  nover  be  tnsetted  through  the  depAa  af  tka  "wmmd 
ftWfc  oiM  side  oC  dia  acioip  to  iIm)  otboL  Thsf 
aHomd  allba 
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CHAPTER    XXIX. 

Disarticulation  at  the  Knee-Joint. 

This  operation  appears  to  have  been  introduced  into  modem 
practice  by  Velpeau  in  1830,  and  to  have  been  first  per- 
formed in  England  in  1857  by  Mr.  S,  Lane  (Laiicetf  vol  ii, 
1857), 

It  was  not  received  with  great  favour,  and  after  a  while 
fell  into  disrepute.  Not  a  few  surgeons  indeed  considcrt'd 
that  the  operation  was  unjustirtable,  and  should  never  be 
perfonned. 

The  objections  urged  against  it  were  these :— The  synovial 
pouches  which  were  left  upon  the  stump  suppurated  and 
formed  recesses  for  the  accumulation  of  pus.  The  bursaB  about 
the  joint  gave  similar  trouble.  Pus  spread  dangerously  among 
the  loose  tissues  of  the  ham.  The  cartilage  covering  the 
csondyles  of  the  femur  was  apt  to  become  necrosed  and  to  be 
ejtfoliated  by  a  veiy  tedious  process.  The  bone  not  infre- 
quently became  involved.  The  flaps  formed  were  disposed  to 
slough »  and  while  this  applied  especially  to  the  large  anterior 
flap,  it  could  also  he  frequently  urged  against  a  large  posterior 
rtap.  Even  if  the  patient  survived  the  dangers  of  extensive 
and  prolonged  suppuration,  and  reached  the  time  when  the 
wound  had  heale<l,  the  resulting  stump  was  still  unsatisfactory 
It  was  as  a  rule  tender,  disposed  to  ulcerate,  and  unable  to 
bear  pressure. 

The  mortahty  of  the  operation  was  considerable*  Panas, 
in  a  statistical  table  (Did,  de  Mid,  et  Chvr,  Prat,,  Art,  GenouX 
showed  that  a  recovery  occurred  in  only  33  cases  out  of  a 
total  of  137  operations. 

Since  the  introduction  of  antiseptic  methods  for  treating 
wounds,  and  of  certain  improvements  in  the  details  of  the 
operation,  the  whole  aspect  of  the  question  has  become 
altered 
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Flaps  can  now  he  made  that  do  not,  under  ordinary  con- 
ditions, slougk  The  operation  wound  may  heal  up  by  first 
intention,  or  after  only  a  very  moderate  degree  of  suppura- 
tion. Suppurative  Lnflammation  in  the 
relics  of  the  synovial  membrane  is  no 
longer  to  be  feared,  and  exfoliation  of 
the  cartilage  is  either  not  met  with 
at  all,  or  occurs  as  a  very  limited  and" 
quite  accidental  trouble.  The  once 
anxious  doul>t  as  to  the  fate  of  the  ar- 
ticular cartihige  no  longer  disturbs  the 
operator  s  mind.  It  is  no  longer  neces- 
sary to  further  complicate  a  serious 
operation  by  scraping  away  synovial 
Tuembrane  and  cutting  off"  cartilage. 
The  patient  can  now  bear  the  weight 
of  his  body  upon  the  extremity  of  the 
stump. 

The  mortality  has  also  undergone' 
a  substantial  improvement  Ashhurst 
("  Encyclopedia  of  Surgery "  vol  l» 
1882)  gives  the  statistics  of  794  ex* 
amples  of  amputations  of  various  kinds, 
both  through  the  knee-joint  itself  and 
through  the  femoral  condyles.  The 
mortality  is  477  per  cent 

Br}ant,  in  an  account  of  30  dis- 
articulations at  the  knee-joint,  per- 
formed by  himself  between  the  years 
1S68  and  1883,  demonstrates  a  mor- 
tality of  less  than  25  per  cent  Indeed, 
among  19  cases  of  disarticulation  for 
disease,  only  one  death  is  recorded  as  directly  due  to  theJ 
operation  {MeiL-Chir.  Trans.,  vol  Ixix.,  188(3,  page  IGS), 

This  disarticulation  has  many  advantages  over  the  simpler 
and  more  brilliant-looking  amputations  through  or  above  the 
femoral  condyles.  There  is  less  shock,  and  less  of  the  limb  is 
removed  The  section  of  the  tissues  of  the  limb  is  less,  and 
the  connective  tissue  planes  of  the  thigh  are  not  opened  up. 
Important  muscular  attacliments  are  left  undisturbed,  und 


Fig,  140.— A*  Amputation 
at  ^'  the  place  of  eleotiou  " 
by  latand  flapg ;  E,  Db- 
i&rtiouUtion  at  the  knee 
by  long  anterior  flap* 
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there  is  little  muscular  retraction.  The  cancellous  tissue  of 
the  femur  is  not  exposed  by  the  saw. 

The  stump  is  an  excellent  one,  capable  of  great  luobility 
and  of  bearing  direct  pressure.  This  i.s  impirtunt  when  it  is 
remembered  that  very  few  indeed  of  the  stumps  resulting 
from  amputation  tlirough  the  femur  will  bear  direct  pressure. 
Farabeuf,  writing  upon  this  point,  remarks  that,  so  far  as  he 
knows,  the  stumps  left  after  amputation  through  the  shaft 
of  the  femur  can  never  directly  transmit  the  weight  of  the 
body. 

Before  describing  individual  methods  of  procedure,  it  may 
be  said  that  in  every  case  it  is  essential  that  the  knee-joint  be 
free  from  diseiise.  In  no  instance  is  it  necessary  to  dissect  away 
the  remains  of  the  s}Tiovial  membrane,  nor  to  attempt  its 
destruction  by  scraping.  The  less  the  cartilage  is  disturbed, 
the  better ;  and  the  practice  of  cutting  it  away  from  the  bone 
is  umiecessary  and  harmfid. 

Both  the  pateUa  and  the  semilunar  cartilages  should  be 
left  undisturbed. 

By  leaving  the  patella  the  stump  is  rendered  firmer,  and 
its  rotundity  is  greatly  increased.  Moreover,  the  attachments 
of  the  quadriceps  are  not  disturbed,  and  the  muscular  strength 
of  the  stump  is  considerably  increased.  On  the  other  hand, 
by  dissecting  out  the  patella  much  damage  is  inflicted  upon 
the  anterior  flap.  Not  only  is  it  dangerously  thinned,  but  its 
blood-supply  is  fiu*ther  curtailed.  It  has  never  been  shown 
that  any  evil  has  followed  the  retaining  of  the  patella. 

By  leaving  the  semilunar  cartilages  in  contact  with  the 
bone,  the  upper  part  of  the  synovial  capsule  is  held  down 
firmly  to  the  condyles  of  the  femur,  and  the  soft  parts  con- 
cerned are  kept  well  in  place.  Dr.  Brinton  advocated  the 
leaving  of  the  cartilages  in  the  stump  as  early  as  1872.  "  By 
thus  leaving  them  in  position,"  he  writes,  **  1  have  a  cap  fitted 
upon  the  end  of  the  fcnmr,  which  preserves  aU  the  fascial 
relations,  eventually  prevents  retraction,  and  guards  against 
the  projection  of  the  condyles."  Mr.  Bryant  endorses  this 
advice. 

Anatomical  Points.— Tlie  skin  over  the  front  of  the  knee- 
joint  is  dense,  coarse,  and  movable,  and  well  supplied  with 
blood.     The  subcutaneous  tissues  are  scanty.     The  skin  is 
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most  looso  in  the  position  of  extension,  \\nien  the  joint  is 
flexed,  the  integimients  are  dra\\^i  t^ightly  over  the  patella. 
In  (lisfiectrng  up  an  aDterior  skin-flap  therefore,  the  limb  is 
kept  extendefl. 

The  vessels  supplying  the  soft  parts  in  front  of  the  join 
the  parts  forming  the  large  anterior  flap — are  the  anastomotica 
magna,  the  four  articular  hranehes  of  the  poplit-e-al»  and  the 
anterior  tibial  recurrent.  The  last-named  vessel  and  the  two 
lower  articular  arteries  are  divided  when  the  flap  is  cut  The 
most  important  vessels  in  the  separated  flap  are  those  derived 
firom  the  anastomotica  raagriii. 

The  inter-articular  line  is  easily  demonstrated.  The  crease 
in  the  skin  which  passes  transversely  across  the  ham  is  some 
way  above  the  lino  of  the  knee-joint.  The  inner  condyle  of 
the  femur  is  much  more  prominent  than  the  external,  a  point 
to  be  home  in  mind  in  fashioning  lateral  flaps.  The  tubercle 
of  the  tibia  and  the  head  of  the  tibula  are  nearly  u|»on  the 
same  level. 

The  synovial  membrane  of  the  knee-joint  extends  upwards 
as  a  cul-de-sac,  about  one  inch  above  the  upper  margin  of  ibe 
patella.  Above  this  pouch  is  a  bursa  betw^een  the  femur  and 
the  quadriceps  tendon  It  measures  about  one  inch  vertically 
This  bursa  communicates  with  the  joint  in  some  seven  casrs 
out  of  ten  in  children,  and  in  about  eight  cases  out  of  ten  in 
adtilts. 

The  upper  third  of  the  patellar  ligament  is  in  relation  with 
the  synovial  membrana 

The  lower  end  of  the  patella  corresponds  roughly  to  the 
inter-articular  line,  when  the  knee  is  extended.  To  he  quite 
precise,  it  is  just  level  with  the  upper  mar^  of  the  tibia. 

The  external  semilunar  cartilage  is  smaller,  rounder,  less 
firmly  attached,  and  more  movable  than  the  internal. 

At  the  inter-articular  line  the  popliteal  artery  is  descending 
vertically  behind  the  middle  of  the  joint  capsule,  upon  which 
it  rests.  It  terminates  on  a  level  with  the  lower  part  of  the 
tubercle  of  the  tibia  At  the  level  of  the  knee-joint  the 
popliteal  vein  Is  lying  behind  the  artery.  The  interDul 
popliteal  nerve  is  behind  the  vein,  and  a  little  to  its  outer 
side.  The  walls  of  the  vein  are  so  dense  and  thick  that  oa 
section  the  vessel  looks  almost  like  an  artery.     It  is  ^'  '-^ 
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closely  adherent  to  the  arterial  tnink.  The  internal  saphenous 
vein  passes  along  the  back  of  the  internal  condyle. 

The  upper  articular  arteries  run  transversely  outwards  and 
inwards  just  above  the  femoral  condyles.  The  articular 
vessels  below  the  knee  run  respectively  just  below  the  inner 
tuberosity  of  the  tibia  and  just  above  the  head  of  the  fibula. 
The  superior  external  and  inferior  internal  arteries  are  of  fair 
size.    The  others  are  quite  small 

The  large  sural  arteries  arise  just  above  the  joint-line. 

The  following  methods  are  here  described : — 

1.  Disiu-ticulation  by  lateral  flaps  (Stephen  Smithes 
operation), 

2.  liisarticulation    by    elliptical    incision    (Baudetfs 
operation), 

3.  Disarticulation  by  long  anterior  flap. 
1.  Disarticulation   by   Lateral  Flaps   (Stephen   Smith's 

Operation). — This  operation,  known  usually  as  disarticulation 
by  "lateral  hooded  flaps,'*  is  described  in  the  Arfierican 
Journal  of  3Iedu'al  Sciences,  January.  1870. 

The  flaps  consist  of  the  integuments  only,  the  posterior 
muscles  being  divided  transversely  about  the  level  of  the 
articulation, 

InstrmnenU. — An  amputating- knife  with  a  blade  5  to 
6  inches  in  length ;  a  stout  scalpel ;  six  pressure  forceps ;  artery 
and  dissecting  forceps ;  retractors,  scissors,  etc. 

Position. — The  patient  lies  upon  the  back,  and  is  so  placed 
that  the  middle  of  the  thigh  rests  upon  the  lower  margin  of 
the  table.  The  sound  Hnib  is  secured  out  of  tlie  way.  The 
surgeon  stands  to  the  outer  side  of  the  right  leg,  to  the  inner 
side  of  the  left.  One  assistant,  placed  at  the  extremity  of  the 
limb,  holds  the  leg  and  manipulates  it  as  required.  The 
second  assistant  stands  facing  the  siu-geon,  and  attends  to 
the  flaps,  the  sponging,  etc. 

Operation, — The  flaps  are  of  somewhat  semilunar  outline. 
The  incision  commences  in  front,  in  the  median  line,  nbout  one 
inch  below  the  tubercle  of  the  tibia.  It  is  carried  in  a  curved 
maomer  across  the  most  prominent  part  of  the  outer  side  of  the 
leg,  and  is  then  made  to  slope  upwards  to  reach  the  middle 
line  at  the  posterior  aspect  of  the  limb.  It  terminates  as  a 
vertical  cut  opposite  the  centre  of  the  inter-articular  line. 
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A  second  incision  bec^ins  at  the  same  point  on  the  front 
of  the  limb  as  the  first,  and  pui*siies  a  similar  direction  across 
the  inner  side  of  the  leg,  meeting  the  first  incision  at  the 
median  line  upon  the  posterior  aspect  of  the  extremity.  The 
inner  flap  should  be  a  Uttle  fuller  than  the  outer,  in  order  to 
ensure  a  sufficient  covering  for  tho  internal  condyle,  which  is 
long-cr  and  larger  than  the  external 

The  outline  of  the  flaps  is  shown  in  Fig.  141,  a. 

1.  The  skin  incisions  on  both  the  right  and  the  left  leg 

are  more  conveniently  made  by  cutting  from  behind  forwards. 

The  knife  is  entered  at  the  posterior 

aspect  of  the  limb,  at  a  spot  opposite 

to  the  centre  of  the  inter-articular  line. 

and  is  drawn  forwards,  tirst  upon  one 

side  of  the  limb  and  then  upon  the 

other,  to  reach  tho  point  of  meetings 

one  inch  below  the  tubercle  of  the  tibia. 

While  the  outer  incision  is  being 

made  the  Umb  is  rotated  inwards,  and 

vice  rerm. 

The  knee-joint  should  be  extended 
during  the  cutting  of  the  flaps. 

2,  Tho  skin  is  freed  all  round,  and 
the  two  flaps  are  dissected  up.     They 
should  include  all  tlie  soft  parts  down 
ii  —  .  to  the  tendons  and  nmscles,  which  are 

I     L|  m  well  laid  bare,  but  are  as  yet  left  un- 

{     11  I   I        ^  ^^it.     The  patellar  ligament  is  cut  a&^j 

soon  as  it  is  reached,  being  diviiled^ 
against  the  tulierosity  of  the  tibia. 

The  flaps  are  retracted  to  the  level 
of  the  joint' Une. 
now  made  along  the  extreme  upper 
This  incision,  which  is  transverse  and 
concerns  the  anterior  and  lateral  aspects  of  the  bone,  divides 
everything  down  to  the  bone,  including  the  ilio-tibial  band, 
the  tendons  of  the  sartorius,  gracilis,  semi  tend  in  osus  and  bicejis 
Tuuseles,  the  internal  and  external  lateral  ligaments,  and. 
lasth,  the  coronary  ligaments  attaching  the  semilunar 
cartilages.     The  knife,  indeed,  enters  the  joint  between  the 


Fig,  141.  A,  Stephen  SmithV 
(ti'tarticulnticin  at  the  knee  : 
D,  .Vnipiitadua  uf  the  thigh 
by  luteral  Qa^. 


'1.  An   incision   is 
margin  of  the  tibia. 
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upper  surface  of  the  tibia  and  these  cartflages,  and  it  is  in 
this  manner  that  the  articulation  is  opened.  In  dividing  the 
coronary  ligaments  the  knife  should  be  entered  at  the  sides  of 

I  the  joint  and  not  in  front. 
The  knee  is  now  flexed,  and  the  two  crucial  ligaments  are 
carefully  divided  from  V>efore  backwards, 
4  Nothing  remains  but  to  divide    by  a  vigorous  trans- 
verse cut  the  soft  parts  still  connecting  the  leg  with  the  thigh, 
viz.,  the  posterior  h'gament  of  the  joint,  the  popUteal  vessels 
and  nerves,  the  pojiliteus  and  gastrocne- 
mius muscles,  and  the  semi-membranostis 
■  or  other  undivided  tendon  of  the  ham. 
Before  making  this  final  incision,  the 
assistant    who    is     retracting    the    flaps 
should    compress    the    popliteal    artery 
against  the  lower  end  of  the  femur. 

f  Bryant  advises  that  the  condyloid 
origins  of  the  gastrocnemius  should  be 
removed,  but  there  appears  to  bo  no  need 
for  this  step. 

HrKmorrhiffe. — The  popli teal  artery 
and  vein  are  the  only  \essels  of  any  size 
requiring  Ugature.  Ligaturas  will  probably 
be  needed  for  the  sural  arteries,  the  azygos 
artery,  for  branches  of  the  superior  articular  ve-ssels  (especially 
on  the  outer  side),  and  for  the  superficial  division  of  the  ana- 
stomotv:a  magna  (on  the  inner  side  of  the  hmb). 

Comment. — This  operation  provides  an  excellent  and  com- 
plete covering  for  the  condyles  of  the  femur.     When  the  edges 
^  of  the  flaps  are  brought  together,  the  wound  looks  directly 
H  downwards  as  the  patient  lies  in  bed.     The  stump  therefore  is 
admirably  provided  for  in  the  matter  of  drainage. 

A  very  serviceable  extremity  resulta  The  cicatrijc  lies  in 
an  antero-posterior  direction  between  the  condyles,  and  in 
process  of  time  occupies  the  inter-condyloid  notch.  Into  this 
depression  it  sinks,  and  the  prominent  condyles  ser\^e  to  eftec- 
tiially  protect  it  from  pre^ure.  It  will  be  seen,  moreover,  that 
the  scar  is  in  tune  drawn  towards  the  posterior  aspect  of  the 
limb,  and  is  thus  further  protected  from  pressure  when  an 
artificial  leg  is  worn  (Fig.  142), 


Fig.    142.~x«<.    ox  IMP 
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Pick's  Operation. — Mr  Pick  (Merl  Soc,  Tmns.,  1884,  page 
134)  has  devised  a  very  similar  operation  to  the  present  Two 
lateral  skin-flaps  are  niade,  **  The  incision  is  commenced  at  the 
upper  border  of  the  patella,  and  is  carried  do^m  the  middle 
line  of  the  limb  as  low  us  the  tubercle  of  the  tibia.     It  is 

then  curved  outwards  over  the  outer 
side  of  the  leg  to  the  back,  and  is 
canied  upw^ards  along  the  middle 
line  to  a  point  corresponding  to  the 
commencement  of  the  incision  on  the 
front  of  the  leg  A  similar  inckion 
is  carried  round  the  inner  side  of  the 
leg,  and  thus  two  somewhat  quad- 
rilateral flaps  with  ronnded  comers^ 
consij^ting  only  of  skin  and  subcu- 
tanoous  tissue,  are  mapped  out  The 
lowest  point  of  the  flaps  is  a1>out  IJ 
inch  below  the  level  of  the  tubercle 
of  the  tibia.  They  are  dissected  up 
as  high  as  the  articulation.  The 
patella  is  removed,  luid  the  various 
structures  around  the  joint  are  di* 
vided  by  a  circular  sweep  of  the 
knife." 

Compared  with  Stephen  Smith's 
operation,  Mr,  Pick's  procedure  has 
the  disadvantage  of  brii^ing  the 
cicatrix  too  far  forward  on  to  the 
anterior  asjioct  of  the  stump. 

2.  Bisarticulation  by  Elliptical 
Incision  (Baiuien'8  Operationy— 
The  ijistruments  retjiiired  and  the 
position  of  the  patient  and  of  tlie 
surgeon  are  the  same  as  in  the 
previous  operation. 

The   inter-articular  line    having 
been  made  out.  the  antero-posterior 
diameter  of  the  limb  at  this  line  is  estimated     The  ellip- 
tical incision  is  so  planned  that  its  lowest  part  crosses  the 
crest  of  the  tibia,  at  a  disUmce  below  the  joint-lino  equal  to 
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Fig.  14S,— A,  Disartical&tioQ  nt 
the  knee  by  the  elliptical 
ttietUod(Baucieii »  operation)  ; 
B,  H«nry  Le^'a  amputatton  of 
thel«g» 
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the  antera-posterior  diameter  of  the  limb.  The  highest  part 
of  the  eUipse  reaches  the  median  line  posteriorly  at  a  distance 
of  half  a  diameter  below  the  same  line.  The  incision  is 
inclined  at  an  angle  of  about  30  degrees  (Fig.  143,  a). 

The  incision  is  carried  through  the  integuments,  which 
are  then  well  freed  along  the  whole  extent  of  the  wound. 

The  skin  on  the  anterior  aspect  of  the  hmb  is  turned  up  in 
the  form  of  a  cuff,  while  that  upon  the  posterior  side  of  the 
leg  is  displaced  upwards  by  gliding  merely. 

By  the  employment  of  these  two  methods  the  integuments 
are  retracted  as  far  as  the  patella,  the  knee-joint  being  kept 
extended  during  the  process. 

The  limb  is  now  flexed  a  little,  the  patellar  Ugament  is 
divided,  imd  the  articulation  is  entered  by  passing  the  knife 
between  the  semilynar  cartilages  and  the  head  of  the  tibia, 
as  in  the  operation  last  described. 

Both  the  patella  and  the  semilunar  cartilages  are  pre- 
served. 

The  ligaments  having  been  divided  as  already  described^ 
the  soft  parts  at  the  back  of  the  joint  are  severed  l\y  a 
circular  cut  ^^th  the  knife,  made  from  before  backwards. 
(See  page  459.) 

The  cicatrix  resulting  from  this  operation  is  transverse, 
and  is  placed  upon  the  posterior  aspect  of  the  hmb,  A  very 
excellent  stump  is  obtained. 

3.  Disarticulation  by  Long  Anterior  Flap. — ^Thls  is 
fiometimes  known  as  Pollock's  operation,  the  i)rot:edure 
having  been  elaborated  by  that  surgeon. 

Both  of  the  flaps  are  skin-flaps,  and  are  somewhat  rect- 
angular in  outline  (Fig.  140,  b). 

The  following  is  Mr.  Pollock's  description  (Medico- 
Chi/rwrgical  Trmisdctions,  voL  liii,  1870) : — "  I  feel  for  the 
interval  between  the  edges  of  the  outer  condyle  and  head  of 
the  tihia,  and  commence  my  incision  at  that  point,  and  im- 
mediately behind  the  edge  of  the  hamstring  muscle  as  it 
crosses  that  space.  I  take  especial  care  never  to  commence 
my  incision  higher  than  the  margin  of  the  condyla  The 
incision  should  be  carried  perpendicularly  downwards  on  the 
side  of  the  leg  till  nearly  iive  inches  below  the  lower  edge  of 
tiie  patella,  then  gradually  brought  across  the  front  of  the  leg, 
a  Q 
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and  when  crossing  the  tibia  slionld  be  quite  five  inches  below 
the  patella,  then  earned  up  tlit^  inner  side  to  a  point  corresj:K)nd* 
ing  exactly  to  that  from  which  the  incision  commenced.  I 
u.<iuaUy  make  the  posterior  flap  by  cutting  from  without 
inwards;  it  should  not  be  too  short,  and  should  consist  merely 
of  integument.  As  soon  as  the  flaps  are  completed,  all  the 
fcitruetures  round  the  joint  should  he  divided  at  right  angles^ 
with  the  limb."     The  patella  is  left. 

The  resulting  cicatrix  is  transverse,  and  is  placed  upon 
the  posterior  aspect  of  the  stump. 

Comment. — Other  methods  of  di.^ar.ieulating  at  the  knee- 
joint  may  be  mentioned,  such  as  the  operation  by  equal 
anterior  and  posterior  flaps,  and  the  operation  by  cutting  a 
single  long  posterior  flup  from  the  soft  parts  of  the  cal£  The 
three  most  noteworthy  niethods,  however,  are  those  just 
given. 

Of  these  the  best  is  certainly  that  first  described — the 
disarticulation  by  lateral  flaps.  This  operation  is  simple  and 
is  easily  performed;  it  makes  no  great  demands  upon  the 
tissues  on  any  one  side  of  the  Umb :  it  leaves  a  woun<l 
well  adapt4?d  for  satisfaetorj^  drainage,  and  an  admirable  situnp 
with  a  well-protGcted  cicatrix.  The  flaps,  moreover,  are  well 
nourished. 

Most  of  these  advantages  can  be  claimed  for  the  second 
operation — that  by  the  elliptical  incision.  In  this  pi^jcif'- 
dure  no  great  demands  are  made  upon  the  soft  ports  of  the 
leg,  and  the  woimd  admits  of  satisfactory  drainaga  The 
operation,  however,  is  not  so  easy  to  perform  ;  the  cicatrix  is 
transverse,  and  is  consequently  not  so  well  protected  as  it 
is  in  Stephen  Smith's  operation,  where  it  sinks  into  the  inter- 
condyloid  notch.  By  both  these  operations  an  excellent  covrr* 
ing  is  provided  for  the  condyles. 

The  operation  by  the  long  anterior  flap  was  for  mAny 
years  the  chief  method  employed  by  English  surgeons  for 
amputations  at  the  knee-joint  The  method,  however.  Ax* 
not  compare  favourably  with  the  two  operations  already 
alluded  to.  The  long  anterior  flap  does  not  in  the  first  pliM^ 
provide  so  good  a  covering  for  the  condyles  In  tho  second 
instance  it  is  of  so  great  a  length,  and  so  thin  in  substJinee, 
that  it  is  of  necessity   ill-nourished   and   llabU^    to  slough. 
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This  circmnstance  offers  the  most  serious  objection  to  tho 
operation*  In  34  examples  of  disarticulatioo  by  the  long 
ftnterior  flap,  tabuljited  by  Bryant  and  Pick,  sloughing  followed 
in  no  less  than  19  cjises— i.e.,  in  55  per  cent.  In  some  of  the 
instances  the  sloughing  was  very  extensive. 

In  twenty-one  of  Mr.  Bryant's  cases  in  which  Stephen 
Smith's  oj>eration  was  performed,  sloughing  of  the  flaps  oc* 
curred  in  only  four  instances,  and  in  all  of  these  the  process 
was  of  a  limited  extent 

It  would  appear  also  that  in  the  procedure  by  elliptical 
incision,  sloughing  is  equally  or  even  less  uncommon. 

The  operation  by  the  long  anterior  flap  makes,  moreover,  a 
great  demand  upon  one  particular  side  of  the  limb,  the  wound 
is  not  so  well  adapted  for  spontaneous  drainage,  and  in  the 
resulting  stump  the  cicatrix  is  not  quite  so  favourably 
placed. 

The  long  posterior  flap  has  nothing  to  recommend  it  The 
flap  made  is  heavj^  and  cumbrous ;  it  is  very  apt  to  slough 
and  to  undergo  considerable  retraction. 

i        The  operation   may  be  entertained  in  cases  of  localised 
destruction  of  the  integuments  of  the  front  of  the  leg. 
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4fTER-TREATMENT  OF   AMPUTATIONS   AT  THE   KNEE-JOINT. 

The  stump  should  not  be  covered  op  by  the  bed-clothes 
(page  69).  The  limb  should  be  slightly  raised  upon  a  firm 
pillow.  To  this  support  the  thigh  should  be  Ughtly  secured— 
in  such  a  way  that  the  extremity  of  the  stump  projects  a  Uttle 
beyond  the  end  of  the  pillow  or  cushion. 

In  none  of  the  operations  named  is  a  splint  required. 

Excellent  drainage  is  oflered  by  the  position  of  the  wound, 
and  dndnage-tubes  should  only  be  used  in  exceptional  cases. 
In  no  circumstances  should  a  tube  be  passed  right  across 
the  wound  from  one  end  to  the  other  There  is  often  con- 
Biderable  strain  upon  the  sutures,  which  should  not  be  removed 
too  soon.  Silkworm-gut  sutures  may  be  left  in  for  ten,  or 
even  fourteen,  days  if  necessary. 
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CHAPTER    XXX 

Amputation  of  the  Thigh  through  the  Condyles. 

In  this  operation  the  femur  is  divided  at  the  bases  of  the 
condyles,  about  the  level  of  the  tubercle  for  the  insertion  of 
the  adductor  uiagnus  tendon,  or  a  little  above  that  spoL  The 
patella  is  removed 

Anatomical  Points. ^ — The  femur  at  the  level  named  is  stiU 
of  considoruble  width,  and  is  composed  of  cancellous  tissue. 
The  medullary  canal  does  not  commence  until  the  narrower 
part  of  the  shaft  of  the  bone  is  reached,  some  inches  above 
the  inter-articular  line. 

The  trochlear  surface  of  the  femur  reaches  much  higher 
up  on  the  external  than  on  the  internal  condyle.  The  former 
process  is  somewhat  more  prominent  anteriorly, 

A  horizontal  saw-cot  made  at  the  level  of  the  adductor 
mat^nus  tubercle  wiU  remove  the  whole  of  the  bone  carrying 
articular  cartilage.  Such  a  cut,  indeed,  just  touches  the  upper 
limit  of  the  cartilf^e.  This  saw-line  also  corresponds  to  the 
epiphyseal  line. 

The  lower  epiphysis  doe^  not  join  the  shaft  until  the  age 
if  20  years.  In  young  subjects  the  saw  should  be  passed,  if 
poSvsible,  below  the  epiphyseal  line. 

The  only  muscular  tibrcs  attached  about  the  bases  of  the 
conilyles  belong  to  the  gastrocnemius  and  plantaris  muscles, 
and  to  the  lower  part  possibly  of  th^  adductor  magnus. 

At  the  level  of  the  saw-line  the  graciHs  and  semi- 
tendinosus  are  wholly  tendinous  ;  the  sartorius  is  still 
muscular,  and  the  biceps  and  semi-membranosus  are  still  in 
great  part  muscular.  The  popliteus  arbes  below  the  level  of 
the  sMw^-line. 

The  patella  is  removed  in  the  operation,  and  as  the 
important  fibrous  expansions  on  either  sitle  of  it»  belonging  to 
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the  vasti,  are  divided,  the  quadriceps  is  set  free,  and  consider- 
able retraction  of  the  fibres  of  that  muscular  mass  must  be 
andctpated. 

The  synovial  pouch,  extending  upwards  between  the 
quadriceps  and  the  femur,  has  been  alluded  to  (page  492). 

At  the  level  of  the  saw-line  the  popliteal  artery  is  resting 
obliquely  against  the  inner  segment  of  the  bone.  The  vein 
Ues  behind  it  and  to  itfi  outer  side.  The  nerve  is  quite  to  irs 
outer  wide. 

Instruments. — Araputating-knife  five  to  six  inches  in 
length  as  regards  its  blada  Stout  scalpel.  Butcher's  saw. 
Retractors.  Sir  pressure  forceps.  Artery  and  dissecting 
forceps ;  scissors,  etc.     Lion  forceps  may  be  required. 

Position. — The  position  of  the  surgeon  and  of  his 
assistiints  is  the  same  as  in  the  last  series  of  operations 
(page  4rKf), 

Three  methods  wiU  be  describee! : — 
L  (-'urden's  openition. 
2.  Modification  of  Carden  s  operation. 
8,  Gritti*s  operation. 

1,  Caprden's  Operation, — Mr  Richard  Carden's  operation 
was  first  described  in  the  Brntwh  Medical  Journal  for  April, 
1864,  although  that  surgeon  had  carried  out  the  method  now 
known  by  his  name  since  1846. 

"This  operation/  he  writes,  "consists  in  reflecting  a 
rounded  or  semi-oval  fiap  of  skin  and  fat  from  the  front  of  the 
joint,  dividing  everything  else  straight  down  to  the  bone,  and 
sawing  the  bone  slightly  above  the  plane  of  the  muscles*  thus 
forming  a  flat*faced  stump  with  a  bonnet  of  integument  to  fall 
over  it  .  .  .  The  operator,  standing  on  the  right  side  of  the 
leg,  seizes  it  between  tbe  left  forefinger  and  thumb,  at  the  s|Kit 
selected  for  the  base  of  the  flap,  and  enters  the  point  of  the 
knife  close  to  his  finger,  bringing  it  round  through  skin  and 
fet  below  the  patella  to  the  spot  pressed  by  his  thumb  ;  then 
turning  the  edge  downwards  at  a  right  angle  with  the  line 
of  the  limb,  he  passes  it  through  to  the  spot  where  it  first 
entered,  cutting  outwards  through  everything  behind  the 
bone.  The  flap  is  then  reflected,  and  the  remainder  of  the 
soft  parts  divided  straight  ilown  to  the  bone ;  the  muscles  are 
then  shghtly  cleare<l  upwards,  and  the  saw  is  appUed.** 
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The  procedure  might  be  described  in  greater  detfdl  as 
i'ollows : — 

1.  The  incision  is  coinnienced  at  the  most  prominent  part 
of  the  tuberosity  of  one  condyle,  and  ends  at  a  corresponding 
point  on  the  other  condyle.  The  cut  over  the  front  of  the 
limb  sweeps  wdth  an  easy  curve  between  these  two  points,  and 
crosses  the  median  line  about  the  midiila  of  the  patellar  \igh- 
ment     The  posterior  incision  is  quite  horizontal  (Fh^,  133,  c). 

Tlie  anterior  cut  is  made  first.  The  points  of  starting  and 
ending  may  he  marked  by  the  thumb  and  forefinger,  as  Garden 
advises.  The  knee-joint  is  a  little  flexed  as  this  incision  is 
being  made.  In  the  right  Hmb  it  is  commenced  on  the  inner 
side,  and  in  the  left  extremity  on  the  outer  side.  The  assistant 
rotates  the  Umb  as  the  knife  passes  across  it 

The  posterior  incision  is  made  by  one  single  transverse 
sweep.  Both  incisions  should  involve  at  first  only  the  skin  and 
the  subcutaneous  tissues. 

2.  The  limb  being  extended,  the  anterior  flap  is  dissected 
up,  contaimng  all  the  soft  parts  down  to  the  patella  and  the 
capsule  of  the  joint  The  posterior  "  flap  "  may  be  a  little 
treed  and  allowed  to  glide  up,  in  order  to  aid  the  separation  of 
the  anterior  flap. 

3.  The  knee  being  flexed,  the  joint  is  opened  by  cutting 
tlirough  the  quadriceps  tendon  just  above  the  patella.  That 
bone  is  seized  b^^  the  surgeon,  and  the  anterior  capsule  divirleil 
on  either  side.  The  crucial  and  lateral  ligaments  are  cut 
With  one  vigorous  sweep  of  the  knife  the  tissues  at  the 
posterior  aspect  of  the  limb  are  then  divided  down  to  the 
bone  at  the  level  of  the  hinder  skin  incision. 

A  few  touches  with  the  knife  sen^e  to  entirely  separate  the 
leg. 

4.  The  soft  parts  are  now  retracted  so  as  to  clear  the  bone 
Ibr  the  passage  of  the  saw.  In  di\*iding  the  femur  the  saw 
must  be  kept  parallel  to  the  artieular  surface  and  perpen- 
dicular to  the  shaft 

In  young  subjects  regard  must  be  had  for  the  epiphyseal 
line. 

HcBvwrrhage. — ^The  popliteal  artery  is  divided  olosd  to 
the  bone  at  its  inner  aspect  Some  muscular  branches  may 
i*etjuire  ligature. 
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On  tho  cut  surface  of  the  postcrit^r  flap  will  he  found  the 
two  superior  articular  branches  from  the  popliteal  (divided 
close  to  tho  fomur),  and  the  anastoniotica  magna  (on  the  inner 
Side).  Branches  of  I  he  latter  vessel  and  of  the  descending 
portion  of  the  external  cireumflex  may  require  to  be  secured 
in  the  margins  of  the  anterior  flap. 

CinnmeiiL — "  When  tUy  soft  parts  are  thickened  and  con- 
densed by  intlammation,  the  integuments  cannot  well  be 
reflected  above  the  putella  with  such  incisions  of  the  skin. 
But  the  ditiiculty  may  be  got  over  by  cutting  into  the  joint  as 
fioon  as  the  ligamentum  iiatellae  is  exposed,  and  at  once 
removing  the  leg  by  dividing  the  ligaments  and  hamstrings ; 
aft^r  which  the  soft  parts  can  be  retracted  from  the  femur 
sufficiently  to  pcnnit  the  application  of  the  saw.  The  arteries 
having  then  been  secured,  tao  patella  is  dissected  out  at 
leisure  **  {Lister). 

2.  Modifications  of  Garden's  Operation. — ^a.  Sir  Joseph 
LUier  ('*  Holmes'  System  of  Surgery/'  vol  iii.,  1S83)  writes 
as  follows : — 

"  I  found  it  advantageous  to  form  a  short  posterior  skin 
flap,  t>oth  for  the  sake  of  co-aptation  of  the  cutaneous  mai*gins 
without  puckering,  and  as  a  useful  addition  tt^  the  covering 
for  the  end  of  the  stump, 

"The  surgeon  tii-st  cuts  transversely  across  the  front  of  the 
limb,  from  side  to  side,  at  the  level  of  the  anterior  tuberosity 
of  the  tibia,  and  joins  the  horns  of  this  incision  posteriorly  by 
OUTjing  the  knilb  at  an  angle  of  forty-five  degrees  to  the  axis 
of  the  leg  through  the  skin  and  fat  (Fig.  133,  d).  The  limb 
being  elevated,  he  dissects  up  the  posterior  skin-flap,  and  then 
proceeds  to  raise  the  ring  of  intt^gument  as  in  a  circular  opera- 
tion, taking  due  care  to  avoid  securing  the  subcutaneous  tissue, 
and  dividing  the  hamstrings  as  soon  as  they  are  exposed ;  and 
liending  the  knee,  he  tinds  no  dithculty  in  exposing  the  upper 
lx)rder  of  the  patella  He  then  sinks  his  knife  through  the 
inaertiou  of  the  quadriceps  extensor,  and  having  cleared  the 
bone  immedixitely  above  the  articular  cartilage,  and  holding 
the  limb  horizontal,  he  appUes  the  saw  vertically^  and  at  the 
same  time  tjunsvitrsely.  to  the  axis  of  the  hmb  (not  of  the 
bone),  so  as  til  ensure  a  horiztmtal  surface  for  the  patient  to 
lesil  on/' 
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B.  Farabeufs  modification  of  Garden's  procedure  is  prac- 
tically a  new  operation.  The  femur  is  divided  at  the  same 
level,  but  different  flaps  are  cut  The  anterior  flap  exceeds 
in  length  the  antero-posterior  diameter  of  the  limb  at  the 
saw-line  by  about  an  ineh.  The  posterior  flap  is  equal 
ti>  half  that  diameter.  The  lateral  incisions  which  mark 
*Mit  the  anterior  flap  commence  just  below  the  joint-line 
(Fig.  144),  The  outer  cut  descends  on  the  fibula,  the  inner  is 
placed  about  two  inches  bebinrl  the 
inner  edge  of  the  tibia.  The  anterior 
flap,  therefore,  will  occupy  more  than 
half  the  circumference  of  the  limK 

The  steps  of  the  operation  are  pre- 
cisely  the  same  m  in  Garden's  method. 
An  excellent  stump  is  provided. 

The  cicatrix  in  all  these  operations 

is  found  upon  the  posterior  aspect  of 

the  limb, 

I      |V  v»  j  3.  Gritti's  Operation, — This  opera- 

I        eIiJIlJ  ^^^^'  designed  by  Rocco  Gritti,  of  Milan, 

I        P  1^*7  ^  1857  (AnTin I i  tfniversalidi  Medi- 

T        I  I    r,  I  cinzi,  Milan,  1857),  is  an  applicatioD  of 

the  ost«o-plaatic  method  of  Pirogofl'  to 

amputations  at  the  knea 

The  patella  is  retained,  but  its  ar- 
ticular surface  is  removed  with  the 
saw.  To  effect  this  the  bone  has  practically  to  be  bisected. 
The  femur  is  divided  transversely  at  the  upper  edge  of  the 
articular  surface — ie.,  about  the  level  of  the  adductor  naagnua 
tubercle. 

The  two  sawn  surfaces  of  bone  are  brought  together,  and  it 
is  presumed  that  they  will  unite,  that  the  patella  will  form 
the  summit  of  tho  stump,  and  that  upon  it  the  weight  of  the 
body  will  be  l>nme. 

Operation. — The  position  ot  the  patient,  and  of  the  surgeon 
and  his  assistants,  is  the  same  as  in  the  preceding  operations. 
In  addition  tn  the  instalments  enumerated,  the  following  are 
required : — A  fine  metacarpal  saw,  or  small  Butcher's  saw. 
for  the  patella;  a  pair  of  lion  forceps  to  hold  the  patella; 
cutting  pliers,  in  the  event  of  the  articidar  surface  of  the 


Fig.    144.— rAiuamf's  am- 

FUTATION    THSOirOH     THB 
OOTTDYLEB  OF  THE  FEMUB, 

A,  Line  of  saw-cut. 
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patella  being  removerl  by  cutting  rather  than  by  the  saw; 
a  bone*drill ;  stout  catgut  or  wire  sutures  or  pegs  for  the  bones. 

An  anterior  flap  is  made  which  commences  on  either  side 
at  the  level  of  the  tuberosities  of  the  femoral  condyles,  and 
which  reaches  below  to  the  lowest  part  of  the  tubercle  of  the 
tibia.  Tliis  flap  is  rectan^^ilar  in  outhne  (Fig,  131,  d).  The 
skin  at  the  back  of  the  limb  is  divided  transversely  or  by  an 
incision  which  is  inclined  a  little  downwards.  The  general 
stops  of  the  opi?ration  are  the  same  as  those  already  ariven. 

The  anterior  tlap  is  dissected  up  as  soon  as  the  ligamen* 
turn  patellfe  has  been  divided  at  its  insertion.  This  flap  is 
turned  up  with  the  patella  in  it  undisturbed.  The  knee- 
joint  having  been  opened,  disarticulation  is  efiected,  and  the 
soft  partii  at  the  back  of  the  limb  are  divided  by  a  sweep  of 
the  knife.  The  lower  end  of  the  femur  is  removed  with  the 
saw.  Finally,  the  articular  surface  of  the  patella  is  sawn  off 
or  removed  by  cuttin^^  pliers. 

The  parts  are  finally  adjusted  when  all  the  bleeding  points 
have  been  secured.     The  cicatrix  is  entirely  posterior. 

Gritti  appears  to  have  employed  nu  especial  means  for 
keeping  the  two  bony  surfaces  in  close  contact 

The  sawing  of  the  patella  presents  the  only  difficult  step 
in  the  operation.     The  bone  has — as  it  were^to  be  split 

The  patella  should  be  held  vertically  by  an  assistant, 
who  grasps  the  anterior  flap  with  both  hands,  and  so  holds 
it  that  the  bone  is  made  to  stand  out  from  its  surface. 
Another  assistant  should  stea4ly  the  bone  with  a  pair  of 
broad  Hon  forceps  while  the  saw  is  being  entered. 

During  the  process  of  sawing,  the  surgeon  should  grasp 
the  ligamentum  pateO^e  with  stout  forceps,  held  in  the  left 
hand.  In  order  to  take  advantage  of  this  means  of  steadying 
the  patella,  the  ligament  should  be  cut  as  long  as  possible. 

There  appears  to  be  no  advantage  to  be  gained  by 
removing  the  cartilage  with  cutting  pUers, 

Sir  W.  Stokes  has  considerably  modified  this  operation. 
He  points  out  that  there  is  always  a  difficulty  in  keeping 
the  two  bony  surfaces  together.  These  surfaces  differ  very 
niaterially  in  size,  and  the  fragment  of  the  patella  is  very 
apt  to  slide  to  and  fro  upon  the  wide  surface  of  the  divided 
condyles. 
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Moreover,  so  low  down  is  the  femur  sawn  tliat  it  is 
sometimes  difficult  to  bring  the  patella  in  easy  contact  with 
it*  The  fragment  of  the  knee-cap  may  have  to  be  forced 
into  position.  The  strain  thus  placed  upon  the  quadriceps  is 
soon  removed  by  the  contraction  of  that  muscle,  and  the 
patella  is  drawn  forwards  and  made  to  assume  an  oblique 
position.  It  then  becomes  a  veritable  foreign  body  in  the 
stump,  and  has  led  to  caries  of  the  bones  and  to  a  tender  and 
painful  extremity.  To  overcome  these  objections  Stokes 
divides  the  femur  higher  up — viz.,  at  a  point  from  half  to 
three-quarters  of  an  inch  above  the  condyles.  The  section 
of  the  bone  at  this  level  is  more  nearly  equal  in  size  to  that 
of  the  divided  patella.  At  the  same  time  it  is  not  suffi- 
ciently high  up  to  expose  the  medullary  canal 

Different  flaps  are  cut  The  anterior  flap  is  oval,  and 
reaches  Irom  a  [joint  one  inch  above  either  condyle  to  a 
point  just  below  the  tubercle  of  the  tibia.  A  posterior  flap 
is  formed,  which  is  at  least  one-third  of  the  length  of  the 
anterior  flap. 

The  bones  may  be  kept  in  position  either  by  closely 
suturing  the  soft  parts  above  the  patella  to  the  posterior 
flap,  or  by  di'iUing  the  bones  and  securing  them  by  wire  or 
catgut  sutures  or  by  pegs. 

A  distinction  between  Gritti's  operation  and  Stokos*s 
modiiication  of  the  same  has  been  made  by  describing  the 
former  as  a  trans-condyloid  amputation,  and  the  latter  as  a 
su  pra-condyloid. 

CommenL — In  commenting  upon  these  various  procedures 
it  may^  in  the  tirst  place,  be  said  that  the  best  method  of 
removing  the  linib  about  the  knee  Ls  undoubtedly  by  dis- 
articulation. The  advantages  of  this  procedure,  when  com- 
pared with  amputations  through  the  Umb  immediately  above 
the  knee,  have  been  already  dealt  with  (page  490),  When 
comparing  the  op(.^ratiuns  through  the  condyles  (just  descrit)ed) 
with  amjiutations  through  the  shaft  of  the  femur,  considerable 
advantages  must  l>e  allowed  to  attend  the  former  procedures. 

In  the  tirst  |»!ace,  the  stump  left  after  an  amputation 
through  the  femoml  shaft  will  not  bear  direct  |>re8sure,  the 
weight  of  the  body  cannot  be  borne  upon  it,  and  the  arlitii; 
liijib  worn  must  t:dve  its  main  support  frmn  the  pelvia. 
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In  the  amputations  through  the  condyles,  a  broad  section 
of  bone  is  left  in  the  stump,  and  the  skin  covering  the 
tjxtremity  is  accustomed  to  bear  pressure  (as  in  kneelini^). 
It  follows  that  the  stumps  left  after  such  operations  can  bear 
direct  pressure,  and  the  importance  of  this  fact  cannot  well 
be  exaggerated^ 

The  other  advantages  to  be  claimed  for  these  condylar 
operations,  wheo  compared  with  amputations  through  the 
ahaft^  are  these: — The  limb  is  removed  lower  down,  there 
is  less  shock,  and  the  medullary  canal  is  not  opened  up. 
Muscular  attachments  are  but  Httle  disturbed,  and  such 
muscles  as  are  divided  are  cut  in  their  tendinous  parts,  and 
not  where  the  tissues  are  thick  and  vascular.  The  function  of 
the  adductors  is  scarcely  at  all  disturbed.  There  is  little 
muscular  retraction,  and  but  slight  disposition  for  the  end  of 
the  bone  to  protrude,  or  for  a  conical  stump  to  result  Both 
these  comphcations  are  not  uncommon  after  amputations 
through  the  lower  part  of  the  thigh. 

Of  the  methods  described.  Garden's  operation  is  probably 
the  best  If,  hoivever,  the  flaps  are  cut  precisely  as  Garden 
directed,  they  w^ill  often  be  foimd  to  provide  but  a  scanty 
covering  for  the  bones.  This  operation,  when  perfonned 
upon  the  cadaver,  appears  to  be  in  every  respect  admirable, 
but  it  is  a  little  less  satisfactory  on  the  living,  A  tiap  cut 
from  the  front  of  the  knee  in  the  living  subject  will  retract 
one-third  of  its  length  after  it  has  been  separated  from  the 
deeper  parts.  Thus  a  flap  six  inches  in  length  wiH  shorten 
to  one  of  four  inches. 

Ether  of  the  two  modifications  of  Garden's  operation  is 
to  be  recommended  in  the  place  of  the  original  procedure. 
They  both  give  admirable  results* 

Considerable  diiierences  of  opinion  have  been  expressed 
as  to  the  value  of  Gritti's  operation.  There  is  no  evidence  to 
show  that  the  presence  of  the  patella  in  the  stump  adds  very 
greatly  to  its  usefulness,  nor  improves  its  capacity  for  bearing 
pressure.  Against  the  operation  as  described  by  Gritti,  the 
objections  already  detailed  in  the  description  of  the  procedure 
must  be  urged.  These  objections  are  met  by  Stokes*s  modifi- 
cation of  the  method.  Excellent  results  have  been  obtained 
by  Stokes's  operation.     One  great  pouit  in  its  favour  depends 
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upon  the  circumstance  that  the  soft  parts  in  the  anterior  flap 
are  but  little  disturbed,  and  the  risks  of  sloughing  of  that  flap 
are  reduced  to  a  minimum. 

The  importance  of  retaining  the  attachment  of  the  quadri- 
ceps has  perhaps  been  a  little  exaggerated.  The  wasting  of 
that  muscle  after  Stokes's  operation  would  appear  to  be  as 
^eat  as  after  the  amputation  by  Garden's  method. 
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CHAPTER    XXXL 

Amputation  of  the  Thigh. 

The  operations  so  named  concera  amputation  through  the 
shaft  of  the  femur,  and  occupy  an  intermediate  positioo 
between  disarticulation  at  the  hip-joint  on  the  one  hand, 
and  the  supra-condyloid  or  trans-condyloid  operations  on  the 
other.  For  the  most  part  they  involve  a  division  of  the  bone 
at  or  below  its  centre*  The  sub- trochanteric  amputation  is 
seldom  performed. 

These  operations  play  a  conspicuous  part  in  surgery^  being 
performed  for  many  injuries  and  diseases  of  the  leg,  and 
notably  also  for  affections  of  the  knee-joint  and  of  the  popli- 
teal regioiL 

Practically,  every  known  form  of  amputation  has  been 
earried  out  in  this  part  of  the  limb,  and  nearly  every  method — 
excepting  that  by  a  large  posterior  flap — has  received  a  certain 
degree  of  support 

The  procedures  themselves  are  involved  under  a  very 
exuberant  and  complicated  nomenclature.  Operations  in  all 
essential  features  alike,  have  been  separately  designed  by 
independent  surgeons,  and  where  the  names  of  the  authors 
have  been  retained  no  little  concision  has  resulted 

Recognised  methods  have  been  modified  in  so  many  ways 
that  a  classification  of  aU  known  amputations  of  the  thigh 
becomes  exceedingly  involved 

No  particular  advantage,  however,  would  appear  to  attend 
the  attempt  to  define  the  distinctive  features  of  such 
operations  as  those  of  Spence,  SediUot,  Benjamin,  Bell,  and 
0*flalloran,  or  to  retain  the  names  of  those  distinguished 
surgeons  in  association  with  specific  methods. 

Considerable  differences  of  opinion  exist  as  to  the  com- 
parative merits  of   the  various  amputations  in  this  r^on, 
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and  many  of  the  statements  made  by  most  competent  men 
are  not  reconcilabla 

One  surgeon  (Stimson),  in  his  account  of  these  operations, 
makes  no  mention  of  the  circular  amputation,  and  states  that 
"  the  superiority  of  the  flap  operation  (in  this  part  of  the 
limb)  is  now  generally  admitted."  Another  writer  (Guerin), 
dealing  with  the  same  region,  observes,  **L'amputation  de  la 
eoisse  est  le  triomphe  de  la  m^thode  circiilaire/* 

In  the  account  which  follows,  it  has  only  been  possible  to 
make  a  selection  from  the  twenty  and  more  "recognised 
methods." 

Anatomical  Points. — The  outline  of  the  diaphysis  of  the 
femur  is  well  known.  The  medullary  cavity,  as  a  distinct 
canal,  occupies  about  the  middle  two-fourths  of  the  shaft  of 
the  bone.  The  nutrient  canal  is  found  upon  the  linea  aspera, 
a  little  way  above  the  centre  of  the  shaft  The  vessel  it 
contains  is  directed  towards  the  hip 

The  skin  of  the  thigh  is  somewhat  coarse  and  thick  upon 
the  outer  side  of  the  limb,  and  is  thinner  and  finer  on  the 
inner  aspect  It  is  but  loosely  attached  to  the  parts  beneath, 
and  thus  it  follows  that  flaps  composed  of  the  integuments 
contract  considerably.  The  skin  is  a  Uttle  more  firmly 
connected  with  the  deeper  parts  along  the  groove  betw*een  tti 
vastus  extemus  and  the  hamstrings,  this  being  the  situation 
of  the  outer  inter- muscular  septum* 

The  whole  limb  is  invested  by  the  dense  fascia  lata,  which  is 
thinnest  on  the  inner  aspect  of  tlie  thigh,  and  thickest  exter* 
nally.     *-M  the  latter  surface  of  the  limb  is  the  ilio-tibiid  haod 

In  nuiseular  sutyects  the  outHne  of  the  thigh  is  irr^tilar 
on  section ;  in  stout  and  non-muscular  individuals,  and  in 
yoimg  children,  it  is  more  or  less  evenly  rounded 

The  great  mass  of  the  muscular  tissue  of  the  part  has 
some  attachment  Ui  the  femur.  Certain  muscles,  however — 
viz,,  the  hamstrings,  the  gracilis,  and  the  sartorius — are  free 
Of  these  the  biceps  is  the  least  separate,  being  connected  with 
the  femur  below  the  centre  of  the  bone  by  means  of  ita 
"  short  bead."  It  happens,  therefore,  that  the  thigh  muscles 
retract  very  unequally  when  divided,  retraction  being  con- 
spicuous upon  the  posterior  and  internal  aspects  of  the  UmK 

In  a  section  (Hraune)  through   the  thigh   at  it«  upp^ 
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ttin^— just  bolow  the  less43r  tfoelianter — the  bone  is  foiintl  to 
be  well  and  evenly  covered  with  muscles  iti  front,  behind, 
and  on  the  inner  side.  It  eoines  nearest  to  the  skin  at  the 
outer  aspeet  of  the  thigh.  The  miiscnlar  masses  are  extensive, 
and  a  considerable  portion  of  the  ghituiis  maximus  comes  into 
the  section. 

When  the  limb  is  divided  transversely  throiif^h  the  middle 
of  //w;  femur,  it  will  be  foimd  that  the  bone  is  evenly 
surrounded,  and  is  about  the  centre  of  the  section.  The 
main  muscular  masses  are  formed  by  the  vasti,  the  crureus 
and  the  adductor  magnua  The  section  of  the  last-named 
muscle  is  nearly  equal  in  extent  to  that  of  the  three 
hamstrinj^s  taken  together  at  this  level  The  biceps  and 
semi-tendinosus  are  here  quite  separate.  The  short  head  of 
the  biceps  is  eommeui^ing.  The  adductor  longris  is  smaD,  and 
the  adductor  brevis  has  disappearerl.  The  hnea  aspera  is 
most  prominent  at  this  part  of  the  shaft, 

A  transverse  section  at  the  Immr  third — about  a  hand'a- 
breadth  above  the  knee — shows  that  the  bone  is  now  nearest 
to  the  skin  on  the  anterior  aspect  of  the  limb.  The  great 
bulk  of  the  muscle  tissue  is  behind  the  bone.  The  adductor 
longus  has  disappeared;  the  quadriceps  is  very  much  reduced; 
the  biceps  and  semi-membranosus  still  present  large  surfaces 
on  section ;  the  senii-tendinosus  is  small ;  the  addurtor  magnus 
is  considerably  reduced,  and  is  becoming  entirely  free  of  the 
femur. 

The  femoral  artery  ceases  at  the  commencement  of  the 
lower  fourth  of  the  thigh.  In  antero-posterior  flaps  the  vessel 
comes  in  the  anterior  flap  when  above  the  centre  of  the  limb, 
and  in  the  posterior  when  below  that  point 

At  the  apex  of  Scarpa's  triangle  the  femoral  vein  lies 
behind  the  artery ;  below  that  spot  it  is  found  somewhat 
on  the  outer  side  of  that  tnmk. 

The  internal  saphenous  nerve  accompanies  the  artery,  Ijnng 
upon  its  anterior  surftice.  Care  must  be  taken  that  it  is  not 
included  in  the  hgature  when  the  artery  is  secured. 

The  profimda  artery  terminates  at  the  commencement  of 
the  lower  third  of  the  thigh.  The  femoral  and  profimda 
veins  and  the  adductor  longus  are  interposed  between  it  and 
the  JBmoral  trunk. 
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The  anastomotica  magna  arises  from  tte  femoral  just  before 
It  terminatea     TLe  superficial  branch  of  the  vessel  is  accom- 
panied to  the  inner  side 
of  the  kneo  by  the  long 
saplienous  nerve. 

The  descending  branch 
of  the  external  circumflex 
'T    h'j^      j  artery  reaches  to  the  outer 

side  of  the  knee. 

The  following  methods 
of  amputating  the  tliigh 
win  be  described : — 

1.  Circular  meth«xL 

2.  Syme's  modiHeation 
,.  Jr-""***      \             of  the  circular  method. 

3.  By  long  anterior  and 
f>      short  posterior  flaps, 

4.  Teale  s  operation, 

5.  By  equal  aataro* 
posterior  flaps. 

6.  By  lateral  flaps. 
The  comparative  vidiie 

.  A  of  tliese  dili'erent  nu'thods^ 
anil  their  apjdicabiUty  to 
diliorent  portions  of  the 
thigh,  are  considered  on 
pam'  522. 

Instruments.  —  Large 
amputating-knives.  (For 
the  circular  oyioration  tlio 
blade  should  be  about  7 

B^w-Une  of  same  ;  B,  Ainputatioa  of  thigh  by  OT  8  UlcheS  m  length,  and 

equal  ant45rO;i.u.terior  flaps  :  (6)  Saw-line  of  foj.  eilttlUO^  flaps  by  truDS- 
flHine;  0^  Di*iartieulatioti  &t  liie  kip  by  ex-  .  ^        *         • 

ternftl  racket  IDC biuiL  fixion     aboUt      9       tO      10 

inches.  These  measure- 
ments refer  to  the  amputation  as  api>Ued  to  the  average 
aduh  Emb.  In  marking  out  skin-flaps,  and  in  dissect- 
ing  up  the  integuments  in  the  circular  operation,  a  stout 
knife  with  a  broad  blade  4  inches  in  length  and  a  well- 
roiuided  point  should  be  used.    No  attempt  should  be  made 
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to  complete  the  circular  amputation  with  one  long  knile.  In 
shaping  muscular  flaps  by  cutting — as  diBtin^^iished  froiu 
transfixion — the  stout  knife  with  a  four-inch  blade  should 
be  employed.  The  same  knife  may  be  conveniently  used  to 
dear  the  bone  for  the  saw — e,g.,  after  transfixion  flaps  have 
been  cut/)  A  fidl-sized  amputation-saw.  A  small  Butcher's 
saw,  to  shape  the  end  of  the  diWded  femur.  A  dozen  pressme 
forceps.  Artery  and  dissecting  forceps.  Retractors,  scissoi-s, 
needles,  et<-\ 

Position. — The  patient's  buttocks  rest  upon  the  end  of 
the  table.  The  sound  leg  is  secured  out  of  the  way.  Means 
should  be  taken  to  prevent  the  body  from  slipping  ofl' 
the  table.  The  surgeon  stands  to  the  right  of  the  limb 
in  the  caae  of  either  extremity.  (He  will  always  be  able 
to  place  himself  to  the  outer  side  of  the  right  lioib;  but 
if  there  should  be  any  obstacle  in  the  way  of  his  standing 
to  the  inner  side  of  the  left  thigh,  it  will  be  found  that  he 
can  operate  from  the  outer  side  without  greatly  intTeaaed 
difficulty.) 

Ona  assistant  sits  beyond  the  end  of  the  table,  to  hold 
and  manipulate  the  limb.  A  second  assistant  stands  to  the 
surgeon's  left  (or  to  his  right  if  the  operator  be  placed  to  the 
outer  side  of  the  left  Emb) ;  his  duties  are  to  retract  the  skin 
(in  the  circular  operation),  to  grasp  the  flaps  when  cut,  to  apply 
the  retractors,  and  to  hold  the  stump  up  whdu  the  arteries 
are  being  secured.  The  third  assistant  stands  below  the 
surgeon  and  attends  to  the  sponging  and  the  securing  of  the 
bleeding  points. 

1.  The  Circular  Amputation. — Owing  to  the  imermal 
manner  iri  which  the  divided  muscles  i*etract»  the  simple 
circular  operation  is  not  adapted  for  the  thigh.  In  order  to 
allow  for  this  irregular  retraction,  the  incision  nmst  be  pkced 
obhquely. 

This  operation  should  only  be  carried  out  in  the  lower 
third  of  the  hmb.  Farabeuf  gives  the  following  directions 
for  the  incision : — 

On  the  anterior  and  outer  aspects  of  the  limb  the  distance 
between  the  level  of  the  proposed  saw-cut  and  the  incision  on 
Qm  skin  should  be  equal  to  one-foiurth  of  the  circumference 
of  the  thigh  at  tlie  former  point     On  the  hinder  and  inner 
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aspects  of  the  limb  the  skin-incision  should  be  made  a  little 
less  than  half  this  length  Icrwer  down  (Fig.  145,  A). 

For  example:  if  the  circii inference  of  the  thigh  at  the 
proposed  saw-level  be  1?^  inches,  the  skin-incision  in  front  and 
on  the  outer  side  should  be  41  inches  below  that  level,  while 
on  the  posterior  and  inner  aspects  of  the  limb  it  should  he 
GJ  inches  below  the  same  point. 

Operation. — ^The  proposed  incision  should  be  marked  upon 
the  skin. 

1.  Standing  to  the  outer  side  of  the  right  thigh,  the  surgeon 
passes  his  arm  beneath  the  limb,  and,  bringing  his  hand  as  &r 
as  possible  over  the  front  of  the  thigh,  he  begins  the  incision 
in  the  skin  with  the  heel  of  the  knife,  at  a  spot  as  low  down 
upon  tie  external  surface  as  can  be  reached.  The  assistant 
at  the  same  time  has  the  limb  rotated  forcibly  inwardsL 
The  knil'e  is  now  made  to  pass  across  the  anterior,  internal  and 
posterior  surfaces  of  the  limb  (in  order),  being  drawn  from 
the  heel  to  the  point  The  assistant  rotates  the  thigh  in  an 
opposite  direction  as  the  knife  passes  round,  the  limb  being 
fully  rotated  outwards  when  the  incision  is  completed.  If  the 
skin-cut  be  not  made  at  one  sweep,  the  ends  of  the  wound 
shoidd  be  joined  by  an  incision  from  above  downwards. 

The  surgeon,  standing  on  the  inner  side  of  the  left  thigh. 
follows  a  precisely  oppo.site  course,  the  incision  being  com- 
menced upon  the  inner  aspect  of  the  limb, 

2.  The  assistant  now  retracts  the  skin  while  the  8nrg<eoD 
frees  it  all  round.  It  must  be  retracted  evenly,  so  as  to  pr^ 
ser\*e  the  original  obhquity  of  the  incision.  It  is  seldooi 
possible  to  turn  back  a  cuff  of  skin  as  some  advise.  In  a 
normal  adult  limb  such  a  course  is  mechanicallj  impractic- 
able. 

3.  When  the  skin  has  been  separated  from  the  deeper 
parts  and  retracted  as  far  as  required,  the  sujierficiai  muscleft 
on  the  inner  and  posterior  aspects  of  the  thigh  (the  ham- 
strings, sartorius  and  gracilis)  are  divided  by  a  vigottHts 
sweep  of  the  knife.  When  they  have  retracted,  the  deeper 
muscles  are  severed  down  to  the  bone  at  the  highest  possible 
level  by  another  sweeping  cut. 

In  dividing  the  muscles  the  obliquity  of  the  onfrinil 
incision  is  still  maintained — ie*    the  knife  crossee  the  Umb 
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parallel  to  tbe  original  skin-cut,  and  as  close  as  possible  to  the 
DOW  retracted  margin  of  the  integument 

4,  The  bone  is  cleared,  retractors  are  applied,  and  the 
femur  is  sawn  through.  "  In  sawing  the  femur  the  position 
of  the  thick  ridge  (linea  aspera)  at  its  posterior  asj>eet  is  to  be 
remembered,  and  the  saw,  at  first  horizontal,  must  be  brought 
nearly  vertical  so  soon  as  a  grooTe  is  cut,  in  order  that  the 
linea  aspera  may  be  divided  early,  and  not  left  to  break  and 
form  a  projecting  spike'*  (C.  Hentk\ 

It  is  well  to  saw  ofl*  the  superior  and  inferior  margins  of 
the  end  of  the  bone  obliquely,  so  as  to  round  it  This  may  be 
conveniently  performed  by  a  small  Butcher's  saw. 

The  cicatrix  will  be  transverse  or  oblique.  In  the  latter 
case  it  wOl  incline  from  in  front  backwards  and  inwards. 

ff(wm/}rrkmje.—The  position  of  the  femoral  artery  upon 
the  face  of  the  stump  will  depend  upon  the  level  at  which  the 
tissues  are  divided. 

If  the  amputation  be  through  the  lower  third  of  the  thigh, 
the  anastomotica  magna  will  l:>e  divided*  If  above  this  level, 
the  profunda  will  be  found  to  be  cut.  The  descending  branch 
of  the  external  circumflex  artery  will  require  a  ligtiture  as  it 
lies  cut  on  the  antero-extemal  aspect  of  the  stump,  One  or 
more  of  the  perforating  arteries  and  many  muscular  branches 
may  need  to  be  secured. 

2.  Syme's  Modification  of  the  Circular  ADaputatioii. — 
By  this  method  the  circular  operation  is  sinaplified.  The 
skin  is  much  more  easily  dissected  up,  and  the  integuments 
are  less  roughly  handled  in  the  process  of  separation. 

The  operatum  consists  practically  of  the  usual  circular 
incision,  with  two  lateral  cuts  to  aid  the  retraction  of  the  skin. 

Two  very  short  an tero- posterior  flaps  of  semilunar  outline 
and  of  equal  width  and  lengtJi  are  dissected  up.  They  are 
composed  simply  of  the  integument  and  subcutaneous  tissues, 
and  consist  of  little  more  than  curved  incisions  made  across 
the  inmt  and  the  back  of  the  thigh,  each  being  equal  to  one- 
half  of  tlie  circumference  of  the  limb. 

Tlie  skin  beyond  the  little  flaps  is,  in  its  turn,  separated — 

as  in  the  usual  circular  method — and   is  reflected  until  a 

It  is  reached  some  two  inches  above  the  bases  of  the  small 
antero-posterior  flaps. 
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The  anterior  femoral  muscles  are  now  divided  down  to  tlie 
bone  bj  a  tmnsverse  sweep  of  the  knife  at  the  level  of  the 
retracted  skin.  The  posterior  muscles  are  severed  in  like 
manner,  but  at  the  level  at  which  they  were  first  uncovered 
in  forming  the  posterior  flap. 

"  The  muscles/*  as  Syrae  puts  it»  "  should  be  divided  right 
down  to  the  bone,  on  a  level  as  high  as  they  are  exposed  in 
front,  as  low  as  {hoy  are  exposed  behind,'* 

Tlie  muscular  tissue  after  division  is  further  retracted,  s** 
as  to  clear  the  bone  well  The  femur  is  ultimately  sawn  about 
two  inches  above  the  level  of  the  spot  at  which  the  anterior 
muscles  were  divided. 

3.  Amputation  by  hong  Anterior  and  Short  Posterior 
Flaps. ^The  following  is  the  description  of  this  operation  as 
given  by  Farabeuf  His  method  is  a  sUght  modification  of 
that  associated  with  Spencers  name.  An  excellent  covering 
for  the  bone'  is  provided 

The  position  of  the  surgeon  aud  his  assistants  and  the 
instruments  used  have  been  already  detaned. 

It  is  assumed  that  the  fenmr  is  to  be  divided  about  its 
centre.  The  two  flaps  are  U-shapei  The  anterior  flap  is 
equal  in  length  to  one  diaoieter  and  a  half  of  the  limb  at  the 
saW'line.  The  posterior  flap  has  the  length  of  one-half  the 
diameter  of  the  extremity  at  the  same  level  The  anterior 
flap  is  the  wider,  its  base  exceediug  a  little  half  the  circum- 
ference of  the  Hmb  (Fig.  146,  a). 

Operation. — 1,  The  limb  is  rotated  outwards  on  the  right 
Bide»  and  inwards  on  the  left.  The  anterior  flap  is  marked  aut 
first  In  the  right  thigh  the  surgeon  commences  with  the  inner 
limb  of  the  flap,  cutting  downwards.  He  then  carries  the  knile 
across  the  front  of  the  extremity,  and  finishes  with  the  oul^r 
limb  of  the  flap,  the  leg  being  now  rotated  mwards.  In  dculiog 
with  the  left  limb  the  conditions  are  reversed,  and  the  cut  is 
first  made  upon  the  external  aspect.  The  incision  includes 
integuments  only. 

In  marking  out  the  posterior  flap  the  surgeon's  hand  is" 
beneath  the  thigh,  and  the  knile,  behig  entered  ut  the  further 
limb  of  the  anterior  flap,  is  drawn  across  the  posterior  suriiuce 
and  towards  the  operator     This  cut  also  involves  the  integu- 
ments only. 
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The  leg  is  again  suitably  rotated  as  the  knife  passes  aloDg 
its  course, 

±  The  tissues  of  the  anterior  flap  are  now  pinched  up  with 
the  left  hand,  and  the  muscles  contained  therein  are  divided 
obliquely  from  without  inwards 
— ie.,  from  the  skin  to  the  bone. 
The  soft  parts  are  so  cut  that  tho 
6ap  is  thinnest  at  its  extremity 
and  thickest  at  its  base.  At 
the  latter  site  it  will  include  the 
whole  thickness  of  the  muscular 
mass  in  front  of  the  femur.  The 
tissues  are  divided  obliquely 
(the  edge  of  the  knife  heing 
turned  towards  the  bone  at  the 
base  of  the  flap)  in  d!Stitit:^tion 
to  the  transverse  division  of 
parts  which  obtains  in  the  cir- 
cular amputation. 

The  muscles  of  the  posterior 
flap  may  be  conveniently  cut 
by  transtixion.  They  may,  how- 
ever, be  divided  in  the  same 
way  as  are  those  of  the  anterior 
flap.  Transfixion  is  better 
siiitetl  for  muscular  Hmbs. 

Tlie  muscles  are  divided 
well  do^vn  to  the  bone  at  the 
bases  of  the  flaps.  The  feraur 
is  bared  by  further  retraction  of 
the  soft  parts,  and  is  sawn  in 
the  manner  already  described 
(page  515), 

Spence  ("Lectures  on  Sur- 
gery/* 2nd  ed.,  vol  ii.,  page  621, 1876)  made  the  anterior  flap 
equal  in  length  to  the  diameter  of  the  limb,  and  the  breadth 
of  its  base  equal  to  *'  almost  two-tliirds  of  the  circumterence 
of  the  thigh.* 

The  posterior  flap  was  cut  from  without  inwards,  and  was 
coiiiruenced  some  two  inches  below  the  base  of  the  anterior 


Fig.  146. — A,  Amputfttton  of  the  thigh 
«y  long  interior  and  *liort  posWrior 
flaps ;  B,  DiMrticuktioQ  At  the  hip 
by  ft&tero  poaterior  Aapft. 
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tiap.     To  this  an  additional  inch  of  skio  was  sometimes  added 
Speiice  considered  this  openition  as  especially  appheable  to 


the  lower  third  ui  the  thigh,  and  the  extremity  of  die 
large  anterior  flap  was  allowed  to  reach  as  low  as  the  lower 
margin  of  the  patella, 

Sedillot  ('*  Medecbie  Operatoire/'  vol.  L,  page  455,  1854) 
made  the  anterior  flap  ef|nal  to  one  diameter  of  the  limb  at 
the  saw-line,  and  its  base  equivalent  to  *'  fully  one-half  of  the 
circumference."  There  was  no  posterior  flap,  the  structures  at 
the  back  of  the  limb,  from  the  skin  to  the  bone,  being  divided 
by  one  vigorous  transverse  cut 

Sedillot's  operation,  when  performed  upon  a  muscular 
limb,  scarcely  provides  a  suflicient  covering  for  the  bone. 

Hamorrhage. — The  position  of  the  femoral  artery,  with 
reference  to  antero-posterior  flaps  generally,  may  here  be 
alluded  to.  ^^M 

In  an  amputation  by  antero-posterior  flaps  made  above  tb^^| 
middle  of  the  thigh,  the  femoral  artery,  ti^>gether  with  the  pro- 
fimda,  will  be  found  in  the  anterior  flap.  In  a  like  amputation 
performed  below  the  middle  of  the  limb  the  main  artery  will 
be  divided  in  the  posterior  flap.  In  this  position,  however, 
there  is  risk  of  splitting  the  artery  if  the  anterior  flap  much 
exceed  io  width  one-half  of  the  circumference  of  the  limb. 
This  is  avoided  by  placing  this  flap  a  httle  towards  the  ex* 
temal  aspect  of  the  limb  instead  of  fashioning  it  in  the  median 
segment.  When  the  amputation  is  carried  out  in  the  middle 
of  the  thigh,  the  anterior  flap  should  l>c  antero-externuL  This 
will  bring  the  artery  in  the  posterior  flap. 

The  descending  branch  of  the  external  circumflex  arterj' 
will  always  be  found  divided  in  the  anterior  flap,  together  with 
many  muscular  branches.  In  the  lf>wer  third  of  the  limb  the 
anastomotica  magna  will  be  dividcfl  about  the  inner  part  of 
the  hinder  flap. 

In  the  angle  between  the  flaps,  and  in  the  umscular  tissue 
close  to  the  bone,  branches  of  the  perforating  arteries  will  bo 
found  cut. 

It  is  needless  to  say  that  the  muscidar  arteries  in  the  thigh 
are  lai'ge  and  numerous,  and  that  the  great  veins  require  to  be 
occluded  by  ligature. 

4.  Teale's  OperatioE, — This   procedure   when  applied  to 
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the  thighj  is  carried  out  upon  precisely  the  same  bases  as 
have  been  akeady  given  (page  401>).  The  anterior  flap  is 
equal  in  width  and  in  length  to  one-ludf  of  the  circumference 
of  the  limb  at  the  level  of  the  saw-line. 

The  posterior  flap  is  one-fourth  of  the  length  of  the 
anterior. 

Both  flaps  are  rectangular  and  are  composed  of  the  inte|>ii- 
ments  only.  The  anterior  flap  can  be  carried  well  down  over 
the  patellar  r^oiL  Care  must  be  taken  that  this  flap  does  not 
become  narrow  as  it  descends. 

5.  Amputation  by  Equal  Antero-Posterior  Flaps.— This 
may  be  taken  as  a  type  of  the  amputation  of  the  thigh  by 
transfixion.  The  surgeon  stands  to  the  right  side  of  the  limb 
in  the  case  of  both  the  right  and  the  left  thighs.  The  length 
of  the  amputating'knife  must  be  influenced  by  the  width  of 
the  limb. 

In  order  that  the  flaps  should  be  of  equal  length  after  they 
are  cut,  it  is  necessary  that  the  posterior  flap  should  be  aiatle 
a  httle  the  longer.  This  is  to  allow  for  the  greater  retraction 
of  the  posterior  muscles. 

Both  flaps  are  U-shaped,  and  the  base  of  each  is  equal  to 
one-half  the  circumference  of  the  limb.  The  posterior  flap 
should  be  the  length  of  the  diameter  of  the  tliigh  at  the  saw- 
line.  The  anterior  flap  vnU  be  equal  to  about  three-fourths  of 
that  diameter  (Fig.  145,  B),  Fergusson^s  rule  was  that  the 
hinder  flap  should  be  one  inch  longer  than  the  anterior  one. 
These  measurements  will  be  found  to  about  coincide  with  tlie 
advice  given  in  older  books— to  the  eflect  that  in  the  aduh  the 
flaps  should  be  from  4  to  4 A  inches  in  length. 

The  operation  is  perfonned  in  the  usual  way  (page  2B7). 

•*  Gnispiiig  the  soft  parts/'  >iTites  Fergusson*  "  so  as  to 
bring  them  well  forward,  I  push  the  knife  across  from  the 
outside  and  form  a  flap  in  fixjnt ;  this  being  slightly  elevated, 
I  again  carry  the  knife  in  the  direction  which  it  first  took^ 
but  behind  the  bone,  and  form  the  second  flap  from  the 
posterior  surface." 

It  is  important  that  the  anterior  flap  should  be  of  its  proper 
widtk  In  performing  transfixion  carelessly,  this  flap  is  apt  to 
be  m&de  a  great  deal  narro  ;er  and  thinner  than  the  posterior 
one.     Before  the  knife  is  introduced  the  exact  limits  of  the 
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base  of  the  anterior  flap  should  be  marked  out  The  substiinoe 
of  the  future  flap  is  gra^sped  between  the  iiogcrs  and  thumb  of 
the  left  hand.  Tlie  thumb  and  forefinger,  indeed,  mark  the 
base  of  the  flap. 

After  the  flaps  have  been  dissected  up,  the  muscuhir  tissue 
about  the  bone  is  divided  with  a  stout  scalpel  The  flaps,  with 
the  severed  tissues  occupying  the  angle  between  them,  are 
evenly  retracted  imtil  the  femur  is  exposed  at  the  spot  at 
which  the  saw  is  to  be  applied. 

In  very  muscular  limbs  the  knife,  in  transfixing  the  part, 
may  bo  kept  a  little  away  from  the  bone,  so  that  only  the  more 
superficial  muscles  are  divided.  This  especiall}^  appUes  to  the 
cutting  of  the  posterior  flap.  When  this  has  been  done,  the 
deeper  muscles  are  severed  by  transverse  cuts,  as  in  the 
circular  operation. 

Directions  for  sailing  the  bone  have  been  already  given- 
Some  of  the  objections  which  apply  to  the  flap  method  are 
overcome  by  cutting  the  flaps  from  without  inwards,  precisely 
after  the  manner  described  in  the  account  of  the  amputation 
by  the  long  anterior  flap  (page  517), 

Eamorrhage. — This  point  has  been  alre^y  considered 
(page  518), 

When  planning  the  flaps  attention  must  be  paid  to  the 
position  of  the  main  blood-vessels. 

6.  Amputation  by  Lateral  Flaps,— This  method  is  often 
know^n  as  Vermale*8  operation. 

It  uppcars  to  have  been  at  one  time  extensively  practised 
It  has  l>€cn  considered  to  be  especially  applicable  to  the  lower 
third  of  the  limb. 

The  flaps  are  both  of  the  same  size,  and  include  aU  the 
soft  parts  down  to  the  bone.  It  may  be  convenient  to  make 
the  inner  flap  a  little  wider  than  the  outer,  so  as  to  include  as 
much  of  the  artery  as  possible  in  the  inner  flap. 

Each  flap  should  be  equal  in  length  to  the  diameter  of  the 
limb  at  the  level  of  the  saw-cut,  and  should  be  U-shaped 
(Fig,  141,  B), 

Both  are  cut  by  transfixion,  the  knife  being  entered  a  little 
below  the  point  at  which  the  bone  is  to  be  divided. 

OpercLtioTi, — The  following  is  Fergusson's  account  ot  the 
operation : — 
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"The  surgeon,  standing  on  the  outside  of  the  limb,  should 
grasp  the  soft  parts  on  the  outer  side  of  the  thigh  between  his 
fingers  and  thumb,  atid  having  drawn  them  as  it  were  from  the 
side  of  the  bone»  shoidd  pass  the  knife  from  before  backwards — 
or  rather,  from  above  downwards— and  then  cut  downwards  and 
outwards  so  as  to  forni  a  flap  of  the  size  indicated  (Fig.  141,  B). 
Next  the  knilb  should  a  second  time  be  introduced  in  &ont^ 
and  carried  backwards  in  a  line  writh  its  original  course,  but 
on  the  opposite  side  of  the  bone,  when  by  cutting  again  down- 
wards and  towards  the  siurface,  the  inner  flap  is  formed.  Both 
of  them  should  then  be  drawn  upwards  with  considerable  force 
by  the  hands  of  an  assistant,  and  an  incision  made  round  the 
bone,  fully  an  inch  higher  than  the  place  of  transfixion.  The 
saw  should  then  be  applied  in  the  course  of  this  last  cut  In 
transfixing^  the  point  of  the  knife  should  be  thrust  directly 
down  to  the  femur,  w-ith  which  it  should  be  kept  in  close 
contact  as  it  is  carried  round  to  the  opposite  surface. 

''The  assistant. who  has  charge  of  the  flaps  should  not 
forcibly  elevate  the  one  first  ma^le,  as  the  knife  is  thereby 
prevented  from  ptissing  readily  across  the  limb  the  second 
time.  He  can  scarcely,  however^  be  too  energetic — after  the 
other  is  cut — in  drawing  both  upwards,  so  as  to  give  plenty  of 
room  for  working  the  saw  without  rubbing  against  the  soft 
parts. 

"  I  am  generally  in  the  habit  of  making  the  inner  flap  first 
instead  of  the  outer,  as  I  can  thereby  see  the  progress  of  the 
knife  much  more  clearly  during  the  second  thrust** 

In  this  (Operation,  when  performed  in  the  lower  third,  the 
mam  artery  is  very  apt  to  be  split,  oven  wdien  every  pre- 
caution is  taken. 

Comjn^nt^Ovnng  to  the  uneven  manner  in  which  the 
muscles  of  the  part  retract,  and  to  the  extent  of  that  retrac- 
tion, a  conicid  stump  is  not  uncommon  after  any  amputation 
of  the  thigh. 

The  retraction  concerns  mainly  the  posterior  and  internal 
segments  of  the  limb,  and  it  w^ill  he  observed  that  the  cicatrix 
is  apt  to  be  drawTi  backwards  and  to  the  inner  side.  This  may 
be  well  seen  after  a  simple  circular  amputation. 

Conical  stumps  are  more  common  below  than  above  thci 
middle  of  the  limb. 
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In  ampiitatioas  made  through  the  lower  third  of  the  thigh 
it  should  be  remembered  that  the  bone  comes  nearest  to  the 
anterior  stiriace. 

When  the  Hmb  is  divided  above  the  middle  of  the  thigh, 
the  femur  is  apt  to  project  anteriorly.  This  is  due  partly  to 
the  contraction  of  the  psoas  and  iUacus  muscles,  and  partly  to 
the  weight  and  retraetiou  of  the  posterior  muscles. 

With  regard  to  the  selection  of  ^methods : — 

The  objections  which  have  been  urged  against  the  circular 
operation,  and  the  advantages  which  it  may  claim  (page  301  j, 
apjjiy  very  especially  to  amputations  in  this  region. 

The  usual  cu'cular  method  cannot  be  advised,  nor  is  any 
form  of  the  amputation  suited  for  the  middle  or  higher  part 
of  the  limb. 

The  modified  circular  operation  described  (No.  1)  and 
Syme's  operation  (No.  2)  are  adapted  for  the  lower  third  of 
the  limb,  esjjeeially  in  cases  whure  a  long  anterior  flap  cannot 
be  cut,  for  children,  and  for  the  limbs  of  enfeebled  and  wasted 
subjects.  The  fact  that  the  wound-surface  is  comparatively 
small,  that  the  section  of  the  muscles  is  reduced  to  a  minimum. 
and  that  the  main  vessels  are  cleanly  divided,  are  distinctly  in 
favour  of  this  method. 

There  is  little  to  recommend  Teale*s  operation  (No.  4)  in 
this  section  of  the  liiiilx  It  is  adapted  only  for  the  lower 
third.  It  certainly  ensures  a  good  covering  for  the  lK>ne  and  a 
clean  division  of  the  main  artery.  It  may  be  of  value  when 
the  parts  upon  the  posterior  aspect  of  the  limb  are  damaged. 
It  has.  however,  these  disadvantages  :  the  anterior  flajj  is  long 
and  thin,  and  apt  to  slough ;  in  any  case,  its  edges  at  least  are 
apt  to  become  gangrenous.  The  ki^ge  flap  is,  moreover,  diffi- 
cult to  adjust  and  to  keep  in  place. 

The  amjHitation  by  a  long  anterior  and  a  short  posterior 
flap  (No.  3)  is  perhaps  the  best  adapted  for  the  thigh  and  aU 
pju'ts  of  it 

In  the  lower  third  of  the  Ihnb  it  is  certainly  an  excellent 
operation.  Where  the  tissues  upon  the  front  of  the  thigh  are 
Umited,  it  may  be  replaced  by  the  method  by  two  equal 
antero-posterior  flaps  (No.  5),  the  flaps  being  cut  in  the  satne 
mauuer — i.e.,  from  without  inwards. 

Amputation  by  transtixion  lias  already  been  discussed  (page 
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302),  and  tho  advantages  and  disadvantages  presented  by  ilie 
operation  are  eonspiclioiisly  evident  in  this  part  of  the  body. 

Vennales  oi>eration  (No.  6)  was  at  one  time  extensively 
practised  It  has,  however,  very  little  to  recommend  it.  The 
stnmp  looks  well  ivhen  the  operation  has  been  performed 
upon  the  cadaver,  but  in  the  living  subject  it  will  be  tonnd 
that  the  end  of  the  femur  has  a  great  tendency  to  project 
forward  between  the  flaps,  Tlie  bone,  indeed,  eannot  be  well 
covered.  It  is  difficult  to  cut  the  flaps  neatly  by  transHxion  ; 
they  are  apt  to  retract  unequally,  and  it  is  not  unusual  to 
tind  that  the  great  vessels  have  been  split  or  divided  unduly 
high  up  in  fashioning  the  internal  flap. 

In  some  limitufl  injuries,  as,  for  example,  in  a  gunshot 
wound  involving  the  front  of  the  limb,  the  operation  may  be 
considered  of  service.  It  is,  however,  the  least  satisfactory  of 
the  methods  here  described. 

AFTEH-TREATMENT  OF   AMPtrTATinNS  OF  THE  THIGH. 

The  stump  should  be  exposed  to  the  air — covered,  of 
course,  by  suitable  dressings  (page  69).  The  thigh  should  l:^ 
raised  and  supported  upon  a  firm  pillow  or  cushion,  to  which 
it  should  be.  lightly  secured.  The  Hmb  should  be  placed  in 
the  abducted  position.  The  extremity  of  the  stump  should 
project  beyond  the  end  of  the  pillow.  It  will  be  thereby 
exempted  from  pressure,  and  drainage  will  not  be  interfered 
with.  A  supporting  splint  is  not  required  in  these  amputa- 
tions, although  it  may  sometimes  be  employed  with  ad- 
vantage after  the  circular  operation  and  in  amputations 
through  the  lower  part  of  the  limk 

It  is  scarcely  to  be  expected  that  these  large  woimds  will 
heal  up  throughout  by  tirst  intention,  A  few  sutures  should 
be  omitted  at  the  most  dependent  angle  of  the  w^ound,  to  allow 
for  drainage — or,  better  still,  a  short  tube  may  be  inserted  at 
that  situation.  The  oozing  during  the  first  twenty-four  hours 
is  considerable. 

In  no  case  should  a  large  drainage-tube  be  drawn  right 
through  the  depths  of  the  wound,  from  one  extremity  of  the 
incision  to  the  other. 

As  the  flaps  are  large  and  heavy,  the  sutures  should  not 
be  removed  too  soon.  After  their  remo\'al  the  flaps  may 
need  to  be  supported  for  a  while  by  strapping. 
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Disarticulation  at  the  Hif-Joint. 

This  ampntatioo,  the  most  serious  the  surgeon  can  be 
called  upon  to  perform,  was  for  many  years  after  its  intro- 
duction attended  by  so  terrible  a  mortality  as  to  be  ooa- 
sidered  an  entirely  unjustifiable  operation 

The  first  amputation  at  the  hip  appears  to  have  been 
performed  by  Mr.  Henry  Thompson,  surgeon  to  the  London 
Hospital,  some  time  before  1777.  Previous  to  this — \iz.,  in 
1743 — Ravaton  had  elaborated  an  operation,  which,  however, 
his  surgical  colleagues  woidd  not  allow  him  to  perform.  His 
method  consisted  in  a  vertical  external  incision,  through 
which  the  bone  was  to  be  enucleated  subperiosteally,  and 
disartif^ulation  effected ;  the  operation  was  to  be  completed  by 
a  cireular  section  of  the  soft  parts.  This  procedure  is  prac- 
tically identical  with  the  modem  operations  of  Esmarch, 
Lister,  Furneaux  Jordan,  and  others  (page  531). 

Kerr,  of  Northampton,  amputated  at  the  hip  in  1778, 
using  an  oval  incision,  the  quevs  of  which  terminated  ex- 
teiually.  Tlirough  the  outer  part  of  the  wound  disarticula* 
tion  was  etiecte^l,  the  soft  parts  upon  the  inner  side  of  tlie 
limb  being  divided  subsequently. 

The  first  amputation  at  the  hip  in  mlhtary  practice  is 
accredited  to  Baron  Larrey  in  1793.  In  all  these  early  cases 
the  patient  dierl. 

Earle,  writing  in  1808  ("  Potts'  Chinirgical  Works,'*  voL  iii, 
page  217),  speiiks  of  the  operation  as  "  horrid,"  "  dreadfiiX"  and 
'*  unjustifiable,"  and  adds :  *'  I  have  seen  it  done,  and  am  now 
verj^  sure  I  shall  never  do  it  imless  it  be  on  a  dead  body." 

The  mortality  after  this  operation  has  been  already  con- 
sidered (page  316). 

In  designing  the  operation  in  any  particular  case,  allow- 
ance must  be  made  for  the  great  retractility  of  the  skin 
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this  part  of  the  limb,  and  for  the  contraction  of  the  diTided 
muscles. 

The  artificial  limb  worn  after  the  operation  must,  of 
course,  take  its  support  from  the  pelvis,  and  principally  from 
the  iischium.  It  is  weU,  therefore,  that  there  should  be  a 
good  internal  flaj*,  and  that  the  cicatrix  should  be  removed 
from  the  tuber  ischii.  At  the  same  time,  the  operation 
wound  must  be  so  arranged  us  to  allow  for  efficient  drainage. 

In  this  amputation  no  little  value  must  attach  to  methods 
of  operation  which  cim  hv  ett'eeted  with  rapidity. 

Anatomical  Points. — The  following  landmarks  may  be 
noted : — The  pubic  spine  is  on  a  level  with  the  great 
trochanter.  The  sun  unit  of  the  ^Teat  trochanter  is  on  a 
level  with  the  centre  of  the  hip-joint.  The  gluteal  fold  is 
some  way  above  the  lower  margin  of  the  gluteus  maximus 
muscle,  with  which  it  does  not  correspond 

The  subcutaneous  tissue  about  the  hip  is  lax. 

The  following  are  the  muscles  attached  to  the  upper  third 
of  the  femur :— The  three  glutei*  the  two  obturator  muscles, 
the  two  gemeUi,  the  pyriformis,  the  psoas  and  iliacus,  the 
pectineus,  the  adductor  brevis  and  adductor  magnus,  the 
quadratus  femoris,  and  portions  of  the  vasti  and  erureus. 

The  remaining  muscles  divided  in  the  operation  are  the 
tensor  vaginai  femoris,  the  rectus,  the  sartorius,  the  gracilis, 
the  adductor  longus,  and  the  three  hamstring  muscles. 

Several  bursse  exist  about  the  hip,  the  largest  and  most 
noteworthy  being  one  between  the  great  trochanter  and  the 
gluteus  maximus,  and  another  between  that  muscle  and  the 
vastus  extemus. 

The  hip  capsule  is  thickest  in  front,  at  the  site  of  the  ilio- 
femoral ligament  It  may  here  measure  one-fourth  of  aii 
inch  in  section. 

The  femoral  artery  is  separated  from  the  capsule  of  the 
hip  by  the  psoas  muscle,  upon  which  it  hes.  The  profunda 
Arises  one  inch  and  a  half  below  Poupart*s  ligament ;  the 
internal  and  external  circumflex  arteries  two  inches  below 
that  Kgament  At  tlie  apex  of  Scarpa  s  triangle^ — some  three 
to  four  inches  below  Poupart's  line — the  great  vessels  have  the 
following  relation  to  one  another  from  before  backwards': 
femoral  artery,  femoral  vein,  profunda  artery,  profunda  vein. 
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The  profunda  is  about  the  size  of  the  brachial  artery^ 
the  externa]  cirtjumrtex  of  the  ubtar,  the  internal  circumflex 
of  the  lingiial. 

The  last-named  vessel  runs  horizon  tall  j'  backwards  throucrb 
the  substance  of  the  limb,  about  the  level  of  the  lesser 
trochanter     It  ^hes  a  branch  to  the  hip-joint. 

The  external  circumflex  artery  passes  more  or  less  directly 
outwards. 

The  first  perforating  artery  runs  backward  at  the  lower 
borcliT  of  tlie  pectineiis  muscle. 

The  sciatic  artery  gives  off  numerous  branches*  most  of 
which  are  cut  in  the  amputation.  The  comes  nervi  ischiadic! 
— ^the  terminal  part  of  the  vessel — is  the  size  of  the  supra- 
orbital artery. 

No  large  branch  of  the  gluteal  artery  is  divided,  althoucfh 
the  inferior  branch  of  the  deep  division  will  be  cut  near  iu 
extremity. 

The  obturator  artery  itself  is  not  concerned  in  the  oj>erft- 
tion,  and  the  branches  of  it  w^hich  are  divided  are  very  siuaU 
e.g„  the  branches  to  the  adductors  and  to  the  hip. 

In  the  hollow  on  the  inner  side  of  the  great  trochanter 
is  an  anastomotic  network  which  is  derived  from  the 
gluteal,  sciatic,  internal  circumflex,  and  first  perforatin|( 
arterie*!. 

Mode  of  ControIMiig  Haemorrhage  during  the  Opera- 
tion. 

Various  methods  have  been  adopted  for  preventing  ex- 
cessive haemorrhage  during  this  disarticulation. 

1*  The  femoral  artery  may  be  ligatured  either  before 
flaps  are  cut  (page  534)  or  during  the  fashioning  of  the  fla| 
when  the  incision  crosses  the  hne  of  the  arter}%  as  in 
methwl  known  as  the  "  anterior  racket "  (page  537), 

The  procedure  involves  a  little  time,  and,  when  a  spe(Mi 
incision  has  to  be  made,  somewhat  complicates  the  opc^ratioa 
The  method,  however,  has  many  advantages.  It  has  lieen 
urp'tl  that  the  artery  is  apt  to  be  secured  unnecessarily  hij^'h 
up*  and  that  the  vitality  of  the  main  flap  may  be  in  con- 
sequence impiiired;  but  this  objection  has  not  been  confirmed 
by  practice. 

The   temoral    may  be  compressed    in    the  flap   by  the 
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fingers  of  aii  assistant,  who  grasps  the  base  of  the  flap  just 
before  the  vessels  are  divided.  This  method  is  ilhistrated  in 
the  amputation  by  transfixion  (page  540). 

Some  surgeons  advise  digital  compression  of  the  femoral 
or  external  iliac.  This  can.  however,  hardly  be  carried  out 
ext^ept  in  a  child.  The  ringers  are  very  apt  to  slip  during 
the  manipulation  of  the  limb. 

In  all  the^e  methods  it  is  needless  to  say  that  the 
securing  of  the  femoral  does  not  aftect  haemorrhage  from  the 
branches  of  the  intenml  iliac  artery, 

2,  Lister  s  aortic  tourniquet  has  been  employed.  The  uae 
of  this  instrument  is  now  no  longer  advised  by  its  author. 
It  cannot  be  used  in  stout  or  ver\^  muscular  subjects.  It  is 
very  difficult  to  maintjiin  in  position,  and  is  apt»  if  firmly 
applied,  to  do  damage  to  the  intestine. 

-i  Davy's  lever  for  compressing  the  common  iliac  through 
the  rectum  has  been  extensively  used  in  this  operation.  It 
consists  of  a  smooth  rod  or  cylinfler  of  ebony-wood  or  met^l, 
from  eighteen  to  twenty  inches  in  length,  and  terminating  in 
a  conical  blunt  extremity.  Oil  having  been  injected  into  the 
bowel,  the  conical  or  larger  end  of  the  lever  is  introduced  into 
the  rectum,  and  is  passed  in  the  direction  of  the  vessel  to  be 
compressed.  The  siirge*>n,  feeling  the  end  of  the  instnnnent 
through  the  abdominal  pariet^es,  directs  it  t^  the  common  iliac 
as  it  lies  on  the  jxdvic  brim.  The  handle  of  the  instrument 
is  now  carried  to  the  thigh  of  the  opposite  side,  and  is  then 
raised  so  that  it  may  act  as  a  lever,  for  which  the  anus  serves 
as  a  fiilcnmi. 

Mr.  Davy  (British  Medical  Jmirnal,  vol.  ii,  1879,  page  685) 
claims  that  this  instniraent  is  most  efficient — as  pr<wed  by  a 
number  of  cases ^that  it  is  simple  and  reailily  applied,  and  is 
easily  maintained  in  position.  The  following  objections  may, 
however,  be  urged  against  this  ingenious  compressor: — The 
assistant  who  manipulators  it  is  a  little  in  the  way  of  the 
surgeon  and  of  those  who  are  taking  part  in  the  operation. 
The  lever  could  scarcely  \m  applied  in  cases  where  no  nieso- 
recttun  exist^ed.  It  is  of  course  useless  if  tlie  coats  of  the 
rectum  are  unsound.  Sir  *Toseph  Lister  mentions  "  a  ease  in 
which  a  gentleman  specially  conversant  with  the  use  of  the 
lever  failed  to  bring  it  into  eflective  action,  and  another  c^ise 
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.    .    .     where  death  resulted  from  mischief  dune  by  the  end 
of  the  rod  working  in  the  dark." 

4.  The  elastic  tourniquet  furnishes  without  doubt  an 
efficient  means  of  controlling  bleeding  during  this  operation. 

The  band  may  be  applied  either  over  the  abdominal  aorta 
or  around  the  extreme  upper  part  of  the  limb.  Its  application 
in  the  former  situation  is  thus  described  by  Sir  Joseph  Lister 
("  Holmes*  System  of  Surgery^"  vol  iiL,  page  722) :— "  For 
the  aorta  a  pad  of  sufficient  size,  such  as  a  pin*eushion,  ad- 
justed over  the  vessel  about  the  level  of  the  iliac  crest,  is 
pressed  down  by  elastic  bands,  which,  however,  ought  not  to 
encircle  the  body  directly  and  so  cause  inconvenient  constric- 
tion of  the  waist,  but  should  be  connected  with  the  ends  of  a 
rigid  object  placed  transversely  beneath  the  back  and  extend- 
ing laterally  sufficiently  far  to  protect  the  sides  of  the  body 
from  compression.  A  narrow  piece  of  board,  with  two  lateral 
notches  at  each  end,  would  answer  the  purpose  cjuite  well  for 
an  emergency  as  a  substitute  for  the  curved  piece  of  stout  iron, 
with  rings  and  hooks  at  the  ends,  recommended  by  Esmareh/' 

The  apphcation  of  the  elastic  band  to  the  upper  part  of 
the  thigh  is  thus  described  by  Mr.  Jordon  Lloyd  {Lancet, 
vol  L,  1883,  page  897)  :— 

"The  limb  about  to  be  operated  upon  should  first  be 
emptied  of  blood  by  elevation.  This  will  occupy  only  a  few 
minutes,  and  may  be  executed  during  the  administration  of 
the  aniesthetic.  A  strip  of  black  india-rubber  bandage  about 
two  yards  long  is  to  be  doubled  and  passed  between  the 
thighi,  its  centre  lying  between  the  tuber  ischii  of  the  side  t^ 
be  operated  on  and  the  anus.  A  common  calico  thigh-roller 
must  next  be  laid  lengthways  over  the  external  iliac  artery. 
The  ends  of  the  rubber  are  now  to  be  firmly  and  steadily 
drawn  in  a  direction  upwards  and  outwards,  one  in  front  and 
one  behind,  to  a  point  above  the  centre  of  the  iliac  crest 
of  the  same  side.  They  niust  not  be  pulled  tight  enough  to 
check  pulsation  in  the  femoral  artery.  The  front  part  of  the 
band,  passing  across  the  compress,  oceUides  the  external  iliac, 
and  runs  parallel  to  and  above  Pou part's  ligament  The 
back  half  of  the  band  runs  across  the  great  sacro-sciatic  notch, 
and,  by  compressing  the  vessels  passing  through  it,  prevents 
bleeding  from  the  branches  of  the  internal  iliac  artery. 
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**  The  ends  of  the  bandage  thus  tightened  must  be  held  by 
the  hand  of  an  assistant,  placed  just  above  the  centre  of  the 
iliac  crest,  the  back  of  the  hand  hving  against  the  surface  of 
the  patients  body.  In  this  way  an  elastic  tourniquet  is 
made  to  encircle  one  of  the  innominate  bones,  checking  the 
whole  blood-supply  to  the  lower  extremity.  When  the  band 
is  once  properly  adjusted,  the  assistant  has  only  to  take  cai-e 
that  it  does  not  sUp  away  from  the  compress  or  over  the 
tubor  ischii.  The  former  is  prevented  by  securing  pad  and 
tourniquet  together  with  a  stout  safety -pin,  and  the  latter  by 
keeping  the  securing  hand  well  above  the  iliac  crest ;  and  even 
more  safely  by  looping  a  tape  beneath  the  elastic  near  the 
tuber  ischii,  passing  it  behind  under  the  sacrum,  and  having  it 
held  in  that  position.  The  solid  rubber  tuuniiquet  may  be 
used  instead  of  this  bandage.  I  prefer,  however,  the  bandage. 
The  soft  parta  are  less  damaged  by  reason  of  its  greater 
breadth,  and  it  is  less  likely  to  roll  ofl*  the  compress  placed 
over  the  external  iliac, 

"  Tlie  Ugature,  being  altogether  above  the  Umb,  is  out  uf 
the  way  of  the  surgeon  in  any  operation  at  or  about  the  hii>- 
joint.  The  great  trochanter  is  full}'  exposed,  the  hip  being 
free  upwards  as  far  as  the  iliac  crest,  and  inw^ards  to  the 
perineum  The  plan  is  applicable  to  amputation  by  transfixion 
or  to  excision  of  the  joint/' 

5.  The  use  of  long  needles  or  skewers  has  been  advised  or 
adopted  by  a  few  operators.  Trendijlenburg  transfixes  the  thigh 
by  a  single  needle  passed  in  front  of  the  neck  of  the  femur 
and  beneath  the  vessels.  Over  the  ends  of  the  needle  and  uj 
front  of  the  thigh  a  compressing  rubber  cord  is  carried.  51  r. 
Myles  (Brit  Med.  Jaurn.,  Nov.  9,  1^89)  advises  the  following 
method : — A  stout  steel  skewer  is  thi-ust  straight  through  the 
thigh  from  before  backwards.  Its  point  enters  an  inch  below 
Pou parts  ligament,  and  just  to  the  outer  side  of  the  femoral 
artery  it  passes  to  the  inner  side  of  the  neck  of  the  femur,  and 
c^merges  a  httle  above  the  gluteal  told  An  india-rubber  cord 
is  now  passed  in  the  form  of  a  iigure  of  8  around  the  project- 
ing ends  of  the  skewer.  The  amputation  is  effected  by  means 
of  lateral  flaps. 

Dr.  W^yeth  (Intemat  Jawrn.  of  Surg.,  July,  1890)  uses  two 
oeedles  for  the  purpose  of  fixmg  an  Esmairh's  band  in  position. 
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Two  steel  mattress-needles,  three-sixteenths  of  an  inch 
diameter  trnd  a  foot  long,  are  used.  Tlie  point  of  one  is 
inserted  an  inch  and  a  half  below,  and  just  to  the  inner  side 
of,  the  anterior  superior  iliac  spine,  and  is  made  to  traverae 
the  muscles,  passing  about  half-way  between  the  great  tro- 
chanter and  the  iliac  spine,  external  to  the  neck  of  the  femur, 
and  *'oming  out  just  behind  the  trochanter 

The  point  of  the  second  needle  is  entered  an  inch  below 
the  level  of  the  groin  internal  to  the  saphenous  opening,  and, 
passing  through  the  adductors,  comes  out  about  an  inch  and 
a  half  in  front  of  the  tuber  ischii.  No  vessels  are  endangered 
by  these  needles.  The  points  are  prot-ected  by  corks,  to  pre- 
vent injury  to  the  operator's  handa 

A  piece  of  strong  wliite  rubber  tube  half  an  inch  in 
diameter,  and  long  enough  when  tightened  in  position  to  go 
five  or  six  times  around  the  thigh,  is  now  wound  very  tightly 
around  and  above  the  tixation  needles,  and  tied. 

The  amputation  is  then  carried  out  by  means  of  the  cir- 
cular method.  This  method  must  of  course  be  credited 
with  the  obji'Ctions  which  have  been  urged  against  the  elastic 
tourniquet.  If  the  after-oozing  be  taken  into  account,  opera- 
tions conducted  aS  above  described  cannot  be  regarded  as 
"bloodless/* 

Precautions  against  Shoeh — Every  provision  must  be 
taken  against  shock.  The  limbs  should  be  well  wrapped  up, 
the  body  enveloped  in  a  blanket,  and  the  head  kept  low,  A 
stimulant  naay  be  given  before  the  operation,  and  means 
should  be  at  hand  to  administer  brandy  by  enema  or  subcu- 
taneous injection  if  required. 

Methods  of  Operating, — The  different  methods  advised 
by  different  surgeons  for  amputating  at  the  hip-joint  are 
exceedingly  numerous.  Farabeuf  gives  figures  of  no  less  than 
twenty-five  diflFerent  procedures,  and,  if  each  operation  were  to 
be  named  after  the  surgeon  designing  it,  it  would  be  necessary 
to  describe  some  forty  methods  of  disarticulation  at  the 
Mp» 

Many  of  these  operations  have  long  since  been  abandoned, 
and  many  differ  from  one  another  but  in  very  trifling 
particulars. 

In  the  account  which  follows  it  is  only  possible  t-o  deal 
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with  certain  typical  methods  without  attempting  to  pursue 
the  individual  modifications  of  particular  surgeons. 

The  following  modes  of  performing  this  amputation  will 
be  describe — 

1.  Bisarticuktion   through    an    external    racket   in- 

cision 

2.  Disarticulation  through  an  anterior  racket  incision. 

3,  Disarticulation    by   antero-posterior    flaps   (trans- 

fixion), 

4,  Guthrie's  operation. 

1<  Disarticulation  throiLgh  an  External  Racket  Inci- 
sion.— Under  this  title  may  be  grouped  the  modified  OTal 
method  with  the  summit  of  the  incision  on  the  outer  side,  the 
**  raquette  k  queue  trochant^rienne/'  and  the  amputation  by 
combined  circular  and  vertical  incisions  (the  vertical  cut 
being  external).  Tliese  are  the  operations  associated  with 
the  names  of  Ravaton,  Kerr,  FouUioy,  Malgaigne,  Comuau, 
Scoutteten^  Fiimeaux  Jordan,  Lister,  Esmarch,  and  others, 

InatnLrrients. — The  elastic  tourniquet  already  described ; 
a  stout  amputating-knife  with  a  blade  some  six  inches  in 
length,  and  with  not  too  tine  a  point ;  a  large  stout  scalpel 
or  resection  knife ;  an  amputating-saw ;  Uon  forceps  if  the 
bone  is  to  be  divided  (see  Esmarch's  operation,  page  535); 
artery  forceps ;  pressure  forceps ;  dissecting  forceps ;  scissors, 
long  needles,  etc.  If  the  operation  is  to  be  subperiosteal, 
a  periosteal  elevator  or  rugine  is  required* 

Post*/io?h— The  body  is  drawn  down  until  the  pelvis  rests 
upon  the  extreme  lower  edge  of  the  table.  The  sound  limb 
is  secured  out  of  the  way.  The  patient  is  turned  suflSciently 
over  on  the  sound  side  to  expose  the  postero-extemal  aspect 
of  the  limb  to  be  removed.  Some  eare  has  to  be  taken 
to  prevent  the  patient  from  slipping  entirely  oflT  the  table. 
The  surgeon  stands  on  the  outer  side  of  the  thigh — in  the 
case  of  both  the  right  and  the  left  extremities — and  faces  the 
patient. 

In  the  case  of  the  left  limb  it  may  be  sometimes  more 
convenient  to  stjuid  on  the  inner  side  of  the  thigh,  between 
the  limbs. 

The  assistant  standing  above  the  surgeon  attends  to  the 
tourniquet  and  supports  the  flap  during  the  ligaturing  of  the 
I  I  2 
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;  been  removei  An 
assistant  manipulates  the  limb,  while  a  third,  standing  oppo- 
site to  the  surgeon,  attends  to  the  sponging  and  assists  in  the 
disarticulation,  in  the  fashioning  of  the  flaps,  and  iti  securing 
the  vessels. 

The  Operation. — 1.  The  Hmb  being  adducted  and  a 
little  flexed  and  rotated  in,  the  knife  ifi  entered  about  two 
inches  above  the  upper  edge  of  the  great  trochanter,  and  is 
carried  vertically  down  the  limb  alung  the  posterior  border 
of  the  trochanter  for  about  seven  inches.  The  knife  is  now 
drawn  across  the  limb  in  front  and  behind  in  the  form  of  two 
crescentic  incisions,  which  meet  on  the  inner  side  of  the 
thigh  some  httle  way  beluw  the  terannation  of  the  vertical 
incision,  and  some  inches  beJow  the  genito-crural  angle.  The 
whole  of  this  extensive  cut  should  at  first  involve  only  the 
skin  and  the  subcutaneous  tissues.  At  the  outer  aspect  of  the 
limb  the  incision  forms  a  large  inverted  Y  (Fig.  145,  c).  While 
the  oblique  incision  is  being  made,  the  assistant  may  rottite 
the  thigh  a  little  so  as  to  make  the  tissues  meet  the  surgeon  s 
knife. 

2.  The  surgeon  now  turns  to  the  oblique  incision  en- 
circling the  thigh,  and  separates  the  skin  and  subcutaue*<>us 
tissues  all  ruimd  until  these  parts  have  been  raised  to  the 
extent  of  about  two  inches. 

This  is  eti'ected  precisely  as  in  the  ordinary  circular  o|j€i*a- 
tion,  the  limb  being  rotated  as  required. 

S,  The  thigh  being  now  ^ain  adducted,  rotated  in  and  a 
little  flexed,  the  knife  is  carried  well  down  to  the  femur  along 
the  whole  length  of  the  vertical  incisioa 

The  muscles  attached  t<i  the  great  trochanter  must  next 
be  divided  close  to  the  bone.  The  anterior,  superior,  and 
posterior  borders  of  the  trochanter  should  be  cleared  in  order. 
The  first  muscle  to  be  divided  is  the  gluteus  medius,  attached 
to  the  outer  surface  of  the  process.  The  obturator  extenms 
tendon  is  apt  to  escape  division  as  it  dips  into  the  diirital 
fossa.  In  clearing  the  process  the  limb  must  be  kept  ei- 
tremely  adducted  and  well  rotatetl  in.  A  short  stout  knitb— 
sucli  as  is  used  in  Syme's  ami>uLation  or  in  i-esection  I'pcrar 
tions — ^is  veiy  convenient  at  this  stage.  The  kniie  must  be 
carried  vigorously  down  to  the  bone 
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The  upper  part  of  the  shaft  of  the  fcmur  is  now  cleared 
as  far  as  the  vertical  incision  extends.  The  H4>ft  parts  must 
be  liberally  cut,  care  being  taken  that  the  femoral  and  pro- 
fimda  arteries  are  not  encroached  upon. 

In  this  step  the  insertions  of  the  gluteus  maximus, 
qumlnitus  femoris,  psoas,  iliacus,  pectineus  and  upper  adductor 
fibres  are  divided,  together  with  the  superior  portions  of  the 
triceps  femoris.  The  surgeon  is  aided  by  an  assistant,  who 
draws  the  divided  soft  jiarts  away  so  as  to  well  expose  the  bone. 

4  The  bone  has  now  to  be  disarticulated.  The  capsule 
may  be  divided  transversely  at  its  upper  and  posterior  parts 
while  the  limb  is  in  the  position  of  extreme  adduction*  The 
anterior  part  of  the  capsule  can  1k3  severed  while  the  thigh  is 
a  little  flexed- 

The  limb  is  now  rotated  outwards  to  its  utmost,  the  joint 
opened,  and  tiie  rrtund  ligament  cut. 

Everything  about  the  upper  end  of  the  femur  should  now 
be  firee  and  ready  for  the  final  sweep  of  the  knife. 

Up  to  this  point  no  vessels  of  any  magnitude  have  been 
divided,  the  chief  arteries  concerned  being  the  internal  cir- 
cuniflex,  some  branches  of  the  external  circumflex  and  of 
the  sciatic,  and  a  few  muscular  vesst^s. 

6.  Nothing  now  remains  but  t^o  cut  the  muscles  up>n  the 
inner  side  of  the  limb  by  a  vigorous  circular  sweep  of  the 
knife  at  the  level  of  the  already  retracted  skin.  A  few 
touches  of  the  blade,  and  the  limb  is  removed, 

Tlie  great  vessels  are  at  once  secured. 

If  the  operation  is  to  be  '* sub^f^riosteaV*  the  femur  is 
stripped  of  periosteum  by  means  of  the  elevator,  the  muscles 
l»eing,  so  far  as  is  possible,  detached  ^^^th  it.  This  separation 
camiot  be  followed  further  than  the  base  of  the  femoral  neck, 
and  involves  a  considerable  exjienditure  of  time.  Along  the 
Knea  aspera  the  detachment  of  tlic  periosteum  is  exceedingly 
diflieult.  The  value  of  this  moditieation  of  the  more  ready 
method  is  discussed  later, 

Hctmorrha^fe.— In  s*  curing  the  bleeding  points  tiie  assist- 
II         Ant  holds  up   the   anterior  part  of   the  flap,  so  as  to  well 
I         expc»fie  the  whole  wound -surface.     Care  nuist  be  taken  that 
I         the  tonniitjuet  does  not  shp  when  the  limb  is  removed. 
I  The  great  vessels  are  tVmnd  severed  on  the  anterior  face 
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i>f  the  wound,  close   to  the  divided  rectus,  sartorius, 
iidductor  loDgiis  muscles. 

The  vessels  are  placed  one  behind  the  other  in  the  fol- 
lowing order,  from  before  backwardii : — The  femoral  artery,  the 
femoral  vein,  the  profunda  vein,  the  profunda  artery. 

The  first  vessel  to  be  sought  for  after  the  main  trunks  are 
ligatured  is  the  internal  circumflex  It  will  be  found  divided 
in  the  tissues  about  the  inner  and  posterior  side  of  the 
acetabulum.  The  branches  of  this  artery  often  give  much 
troubla  The  descending  branch  of  the  external  circumflex  is 
found  cut  close  to  the  inner  edge  of  the  vastus  ext-ernus. 
The  transverse  branch  of  that  artery  will  also  probably 
require  a  ligature. 

In  the  posterior  segment  of  the  wound  the  comes  nervi 
ischiadici  is  early  recognised,  and  will  require  ligatura 

Bleeding  will  occur  from  other  branches  of  the  sciatic 
artery,  and  from  many  muscular  branches  distributed  about 
the  surface  of  the  wound 

Varieties  of  ike  Operation, — The  first  operation  designed 
for  the  removal  of  the  lower  limb  at  the  hip-joint  was  in  all 
essential  points    identical   with    that   just   described.      The 
,  surgeon  was  Ravaton,  the  date  1743. 

The  amputation  also  performed  by  Kerr,  of  Northampton, 
in  1778,  was  practically  upon  the  same  lines. 

Kerr's  external  incision  was  in  the  form  of  an  inverted 
V,  and  not  of  an  inverted  Y,  as  in  the  procedure  just  detailed 

Foullioy  employed  the  exterual  racket  incision  in  1841, 
having  first  ligatured  the  common  femoral  at  the  fold  of 
the  groin^ 

Malgaigne's  operation  (en  ragvette)  was  like  the  present 
procedure,  except  that  the  vertical  incision  was  shorter,  and 
the  circular  incision,  therefore,  more  oblique. 

The  oval  operations  of  Cornuau,  Scoutteten,  Glinther,  and 
others  may  be  placed  in  the  present  category,  and  attention 
may  be  drawn  to  the  close  resemblance  of  this  procedure 
to  the  amputation  devised  by  Guthrie  (page  541). 

The  frtllu^ving  methods  require  more  extended  notice: — 

(a)  Lister's, — The  above  description  of  disarticulation  ftt 
the  hip  is  founded  upon  the  sketch  of  an  operation  given  by  Sir 
Joseph  Lister  ('*  Holmes'  System  of  Surgeiy^"  vol  iii,  page  721}. 
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Lister  made  the  external  incision  eight  inches  in  length  (for 
an  adult),  and  divided  the  soft  parts  around  the  inner  side 
of  the  limb  before  the  femur  was  eloarcHl  The  disarticulation 
of  the  bone  was  the  last  step  of  the  operation.  He  furnished 
no  directions  for  the  precise  performance  of  the  operation. 
and  founded  its  principles  upon  the  procedure  of  Fumeaux 
Jordan. 

(6)  Furnemm  Jordan  a. — Mr.  Jordan  ("  Surgical  Enquiries/' 
second  ed.,  page  303)  gives  the  following  description  of  his 
operation : — **  A  straight  incision  was  made,  and  the  trochan- 
ters and  upper  part  of  the  shaft  were  freed 
from  their  muscular  attachments,  after  which 
the  capsule  was  opened.  Next,  the  shaft 
was  cleared  downwards  from  all  its  attach- 
ments for  a  considerable  distance,  and  then 
a  few  free  sawing  movements,  witli  a  long- 
bladed  knife,  through  the  thigh,  from  which 
the  bone  bad  been  removed,  ended  the  oper- 
ation. The  integuments  were  simply  drawn 
upwards,  and  the  soft  parts  were  cut  straight 
through-  No  bone  being  left,  the  muscles 
quickly  retracted,  and  were  easily  covered  by 
the  skin.  Very  little  blood  was  lost  .  .  , 
The  principle  of  the  operation  may  be  thus 
described: — First  enucleate  the  bone,  then 
cut  through  the  limb  at  any  desired  spot — 
the  middle  of  the  thigh,  or  below,  or  even 
near  the  knee." 

It  is  evident  from  this  description,  and 
from  the  diagram  of  the  operation  given  by 
Mr.  Jordan  {see  Fig.  147),  thut  his  disarticu- 
lation differs  very  considerably  from  the  pro- 
cedures associated  mth  his  name  by  more  than  one  writer. 

(c)  Esmurch's. — This  method  is  identical  with  that  de- 
scribed by  Veitch,  Lacauchie,  Volkmann,  and  others, 

Mr.  Barker  ("  Manual  of  Surgical  Operations,"  1887)  gives 
the  following  account  of  Esmarch*s  operation,  in  &vour  of 
which  he  speaks : — 

**  By  a  single,  strong,  muscular  sweep  of  the  knife  five  inches 
below  the  tip  of  the  trochanter,  all  the  soft  parts  of  the  thigh 
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are  divided  completely  to  the  bone,  and  the  latter  is  at  < 
sawn  across. 

"  The  Tessels  are  then  licraturcd. 

"The  bone  is  now  seized  in  a  lion  forceps  and  steadied, 
while  a  second  incision  is  made,  commencing  two  inches 
above  the  tip  of  the  trochanter,  and  carried  down  along  the 
latter,  to  terminate  in  the  first  circular  cut.  The  two  borders 
of  this  incision  being  held  apart  by  an  assistant,  the  bone  is 
cleared  of  the  soft  parts  by  the  use  of  an  elevator  inserted 
imder  the  periosteum,  and  by  the  knife  where  the  muscle- 
insertions  are  too  firm  for  the  latter.  When  the  capsule  is 
reached  it  is  divided,  and  the  head  is  dislocated  in  the 
usual  way." 

2.  Disarticulation  through  an  Anterior  Racket  Incision. 

This  method  is  also  known  as  the  anterior  oval  method. 

It  is  tbimded  upon  the  operations  performed  by  Larrey  in 
1793,  by  Six  Astley  Cooper  in  1824,  by  Roser  in  1856,  and 
later  by  Vemeuil.  In  the  account  of  the  operation,  the 
admirable  description  of  Farabeuf  is  followed. 

The  same  ituitrumentH  are  required  as  are  used  in  the 
previous  operation.  In  addition  to  those  mentioned,  an 
aneurysm  needle  and  a  small  scalpel  will  be  needed.  Retrac- 
tors are  occasionally  employed. 

The  pofiilfon  of  the  surgeon  and  of  his  assistants  is  the 
same.  The  patient  is  so  placed  that  the  pelvis  lests  uiion 
the  extreme  end  of  the  table,  and  the  trunk  evenly  upon  the 
back. 

The  Operatmn, — 1.  No  tourniquet  is  applied.  The  inci- 
sion is  commenced  at  the  centre  of  Poupart^s  Ugament, 
and  is  carried  downward  along  the  cour^  of  the  femoral 
vessels  for  about  three  inches.  It  is  then  made  to  curve 
inwards  so  as  to  cross  the  adductors  about  four  inches  below 
the  gcnito-crural  fold.  The  knife  then  s"weeps  over  the 
posterior  aspect  of  the  thigh,  crosses  the  outer  side  of  the 
limb  a  little  way  below  the  base  of  the  great  trochanter,  and 
is  carried  obliquely  across  the  anterior  aspect  of  the  thigh 
to  meet  the  vertical  incision  about  two  inches  below  its  point 
of  commencement  (Fig.  14S). 

This  incision  concerns  at  first  only  the  skin  and  the 
subcutaneous  tissue.     It  cannot  be  made  with  one  sweep  of 
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the  knife,  and  the  limb  must  be  so  held  and  so  rotated  as  to 
make  the  tiiasues  meet  the  knife. 

2.  The  femoral  sheath  is  now  exposed  at  the  upper  part 
of  the  incision,  and  the  vessels  are  laid  bare  by  dissection. 
The  common  femoral  artery  is  hgatured  in  two  places  close 
together,  and  is  divided  between  the  Ugatures.  The  femoral 
vein  is  secured  in  the  same 

manner,  and  then  cut  across 
at  the  same  level  as  the  artery. 

3.  The  skin  is  freed  all 
round  the  whole  length  of  the 
incision,  and  is  allowed  to 
retract  a  little.  The  in  tegu- 
ments, however,  are  not  es- 
pecially dissected  up. 

4  The  stout  scalpel  is  now 
taken,  and  is  carried  throut^h 
the  muscles  in  the  outer  fl;ip. 
In  this  way  are  divided  ilie 
sartorius,  the  rectus^  and  rlie 
tensor  vaginre  fern  oris.  The 
retraction  of  these  muscles  will 
expose  the  external  circumflex 
artery,  which  is  secured  be- 
tween two  ligatures  and  divided 

Carry  the  knife  backwards,  rotate  the  Umb  in,  and  divide 
the  insertion  of  the  gluteus  maximus.  Rotate  the  limb  out 
and  divide  the  psoas  muscle.  At  this  point  the  internal 
circumflex  artery  is  exposed,  secured,  and  divided.  Retractors 
are  of  use  at  this  stage  of  the  operation. 

5.  The  muscles  in  the  inner  flap  are  now  cut  at  the  level 
of  the  retracted  skin.  These  Include  the  poctineus,  the 
gracilis,  and  the  supt^rficiai  adductors.  Any  divided  vessels 
are  secured. 

6.  Adduct  the  thigh,  and  rotate  it  inwards  so  as  to 
expose  the  great  trochanter.  Divide  the  insertions  of  the 
muscles  attached  to  this  process,  notably  the  gluteus  minimus 
and  medius. 

7.  Abckict  the  limb  and  rotate  it  out  Incise  the  capsule 
transversely.     Disarticulata    Divide  the  round  ligament  and 
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also  the  obturator  extemus  tendon,  if  it  kas  up  to  the  present 
escaped  division. 

8,  The  limb  being  still  more  rotated  outwards,  the  head 
of  the  femur  is  dragged  fonvard,  and  the  longer  knife  being 
passed  behind  the  bone,  all  the  soft  parte  at  the  post4}rior 
aspect  of  the  limb  are  divided  with  one  sweep  of  the  blade 
at  the  level  of  the  retracted  skin.  These  tissues  will  include 
the  hamstrings,  the  gi*eat  sciatic  nerve,  and  the  undivided 
parts  of  the  adductors,  principally  represented  by  the  adductor 
magnus. 

When  the  wound  is  approximated,  there  should  be  no 
strain  upon  the  sutures,  which  are  deeply  applied. 

HtJGniorrhafje. — It  is  a  feature  of  this  operation  that  the 
vessels  are  ligatured  as  they  are  exposed,  the  surgeon  dealing 
with  the  haemorrhage  according  to  the  method  adopted 
during  the  removal  of  a  large  tumour  In  my  experience  of 
this  operation  the  loss  of  blood  has  been  quite  insignificant 

3.  Disarticulation  by  Anteroposterior  Flaps  (Trans* 
flxlon). 

This  operation  was  at  one  time  very  extensively  practised 
in  England.  The  method  is  frequently  known  as  Listen's 
operation.  It  has  been  very  well  described  b}^  Fergusson, 
and  has  been  associated  with  the  names  of  many  French 
surgeons- 

The  great  feature  of  the  operation  consists  in  the  rapidity 
with  which  it  can  be  performed.  Fergusson  states  that  the 
procedure  can  be  completed  (so  far  as  the  use  of  the  knife  is 
concerned)  in  from  twelve  to  twenty  seconds* 

This  was  a  matter  of  no  little  moment  before  the  days 
of  ether  and  chlort  >foiTa, 

The  anterior  Hap  is  long  and  U-shaped.  The  posterior 
tiap  is  shorter,  and  is  more  squarely  cut. 

No  tourniquet  of  any  kind  is  eraplayed.  Even  the  elastic 
band  would  be  in  the  way,  and  would  probably  slip  during 
the  somewhat  vigorous  movements  to  which  the  limb  b 
subjected.  The  main  vessels  are  secured  in  the  flap  itself 
by  the  fingers  of  an  assistant,  who  compresses  them  durmg 
the  actual  cutting  of  the  flap. 

Instruments.  —  A  pi>iBted  am]>utating-knife,  haviui?  *a 
length  equal  to  one  and  a  lialt'  times  the  diameter  of  the  limb 
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at  the  level  of  the  hip.  Artery  forceps.  Ten  or  fift^^a 
pressiire  forceps.     Scissors,  needles,  etc. 

Position. — The  patient  is  supine,  and  the  buttocks  rest 
upon  the  extreme  edge  of  the  table.  The  sound  limb  is 
secured  out  of  the  way.  The  surgeon  stands  to  the  outer 
side  of  the  limb  in  the  case  of  both  the  right  and  the  left 
extremities.  One  assistant  stands  above  the  operator.  Hh 
duty  is  to  attend  to  the  anterior  flap,  to  compress  the  main 
vessels  as  the  flap  is  being  cut,  and  to  hold  it  out  of  the 
way  during  the  disarticulation.  A  second  assistant  stands 
opposite  to  the  surgeon  to  assist  generally,  and  to  seize 
any  bleeding  points  as  soon  as  the  limb  is  separated,  A 
third  helper  may  stand  near  the  j>atieiit  s  shoulders  (on  the 
opposite  side),  to  steady  the  pelvis  and  prevent  the  body 
from  slipping  ofl'  the  table.  The  fourth  assistant  manipulates 
the  limb.  This  office  is  of  exceeding  importance.  The 
rapidity  with  which  the  disarticulation  can  be  effected 
depends  largely  upon  the  smartness  of  this  assistant. 

The  limb  is  made  to  assume  a  diflerent  position  at  each 
step  of  the  operation. 

1,  The  liiab  is  a  httle  flexed  and  a  little  abductad.  The 
knife  is  entered  midway  between  the  anterior  superior  Iliac 
spine  and  the  top  of  the  great  trochanter,  is  thrust  through 
the  hmb  parallel  with  Poupart's  ligament,  and  is  brought  out 
at  the  inner  side  of  the  thigh  behind  the  adductor  longus, 
about  one  inch  in  front  and  one  inch  below  the  tuber  ischii, 
and  some  three  inches  from  the  anus. 

The  knife  should  graze  the  head  of  the  femur  in  its 
passage,  and  just  open  the  hip  capsule.  It  is  passed,  therefore, 
as  deeply  as  possible. 

If  reasonable  care  be  not  taken,  the  knife  may  slice  the 
femoral  vessels,  or  may  be  arrested  by  the  femur,  or  may 
enter  the  thyroid  foramen,  or  may  have  its  point  driven  into 
the  testicle  or  the  thigh  of  the  opposite  side. 

The  surijeon  now  cuts,  by  a  sa\*Tng  movement  of  the  knife, 
a  U-shaped  anterior  flap  some  eight  inches  in  length. 

This  flap  will  end  about  the  junction  of  the  upper  with  the 
middle  thirds  uf  the  thigh  (Fig.  14G,  b).  It  should  include  as 
much  of  the  soft  parts  as  possible. 

It  \^ill  be  noticed  that  the  knife  is  placed  obUquely  at  the 
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coraraencenient  of  the  cutting  of  the  flap,  and  that  it  becomes 
transverse  at  the  termination.  More  tissue  has  to  be  divided 
on  the  outer  than  on  the  inner  side  of  the  limb.  If  the 
flap  be  carelessly  cut,  it  is  apt  to  be  too  pointed  at  its 
extremity. 

As  the  knife  is  carried  downwards,  the  first  assistant  slips 
his  fingers  under  the  cut  surface  of  the  flap  and  compresses 
the  main  vessels  against  his  thumbs,  which  are  placed  upon 
the  skin*  It  thus  happens  that  before  the  femoral  is  divided 
at  the  end  of  the  flap  the  upper  part  of  the  trunk  is  well 
secured 

As  soon  as  the  flap  is  made  this  assistant  draws  it  upwards 
out  of  the  surgeon's  way,  while  he  still  grasps  the  great 
vessels. 

%  The  limb  is  straightened  and  is  fully  extended,  ie., 
the  knee  is  depressed     The  surgeon  cuts  open  the  capsule. 

The  thigh  is  now  rotated  outwarda  The  head  slips  out  of 
the  acetabulum,  and  the  roimd  ligament  is  divided. 

The  thigh,  still  extended,  is  now  rapidly  adducted  and 
rotated  inwards,  and  the  muscles  about  the  great  trochanter 
are  cut 

The  disarticidation  is  complete,  and  nothing  remains  but  to 
cut  the  posterior  flap. 

3.  The  whole  thigh  is  now  lifted  directly  up  in  such  a 
way  that  the  free  end  of  the  femur  is  dragged  away  from  tbe 
posterior  tissues  and  is  forced  forwards. 

The  surgeon  passes  his  knife  behind  the  femoral  head  and 
the  gieat  trochanter,  and,  cutting  downwards,  forms  the 
posterior  flap. 

This  flap  is  shorter  than  the  anterior,  and  the  skin  is 
divided  about  the  level  of  the  gluteal  fold  (Fig  146.  b). 

The  clearing  of  the  great  trochanter  is  perhaps  the  most 
difficult  part  of  the  operation.  If  not  well  done,  a  pocket  is 
left  in  the  flap  at  the  site  of  that  process, 

Hi^narrhage. — The  sciatic  arter}^  and  branches  of  the 
gluteal  in  the  posterior  flap  should  first  be  seciured ;  then  the 
internal  circuniflex,  close  to  the  inner  side  of  the  acetabulum. 
The  superficial  femoral  is  divided  near  to  the  free  extremity  of 
the  anterior  flap.  The  profunda  is  usually  found  severecl  about 
the  middle  of  the  cut  siu^ace  of  the  flap.     In  the  outer  part  of 
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the  same  flap  the  external  circumflex  will  be  found  and  wHll 
require  a  ligature. 

The  femoral  and  profimda  veins  should  be  Hgatured. 

Varieiiea  of  the  Operation, — Some  surgeons  have  made  an 
anterior  flap  only,  cutting  the  soft  parts  at  tlie  ba<3k  of  the 
limb  by  a  single  sweep  of  the  knife  at  right  angles  to  the  axis 
of  the  femur. 

The  anterior  and  posterior  flaps  have  been  made  of  tlie 
same  length,  ie.,  about  five  inches. 

Fergusson  made  the  anterior  flap  four  inches  in  length  and 
the  posterior  "  somewhat  longer/' 

B^clard  cut  the  posterior  flap  first 

4  Guthrie's  Operation. 

This  is  the  best  type  of  operation  by  fl:aps  cut  from  without 
inwards.  The  flaps  are  short  and  oblique,  and  are  placed 
antero'posteriorly. 

Inatmini^nts, — The  elastic  tourniquet  is  applied  in  the 
manner  aU'cady  described,  A  stout  knile  with  a  blade  five 
inches  in  length ;  artery  forceps ;  ten  or  fifteen  pressure 
forceps ;  scissors,  etc. 

Position, — ^The  position  of  the  patient  and  of  the  surgeon 
and  his  assistants  is  the  same  as  in  operation  No.  1  (page 
531).  It  is  more  convenient  for  the  operator  to  stand  on  the 
right-hand  side  of  either  limb. 

TlvB  Oj^emtion.^-Th^  following  is  Guthrie's  description 
("Commentaries"  5th  ed.,  1853,  page  76):— "The  surgeon 
commences  his  first  incision  some  three  or  four  inches  directly 
below  the  anterior  spinuus  process  of  the  ilium,  carries  it 
across  the  thigh  through  the  integuments,  inwards  and  back- 
wards in  an  oblique  direction,  at  an  equal  distance  from  the 
tuberosity  of  the  ischium  to  nearly  opposite  the  spot  where 
the  incision  commenced.  The  end  of  this  incision  is  then  to 
!•€  carried  upwards  with  a  gentle  curve  behind  the  trochanter, 
I  in  til  it  meets  with  the  commencement  of  the  first,  the  second 
incision  being  about  or  rather  less  than  one-third  the  length  of 
the  first. 

*'  The  integuments,  including  the  fascia,  being  retracted,  the 
three  gluteal  nmscles  are  to  be  cut  through  to  the  bone.  The 
knife  being  then  placed  close  to  the  rctmcted  integuments, 
cuts  steadily  through  everything  on  the  anterior  part  and 
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Mine  uuf^    The  femonJ  at  oiber  Iai^  arleiy 
tit  rfmim  out  flnd  tied. 

Tbe  capeular  ligament  being  well  opened,  and  the  li^ 

teres  diTided,  the  knife  »hould  be  paased  behind  the 

«f  the  bone  thus  dislocated,  and  made  to  cut  its  wmj  oat, 

care  bemg  taken  not  to  haTO 
too  large  a  qnanltty^  of 
muscle  on  the  under  p^rt, 
or  the  int^uments  will  not 
coTer  the  wound." 

5.  Other  Methods  of 
Disarticulation.  —  Of  the 
many  other  prooedores  noC 
here  described  it  is  neoessarj 
only  to  allude  to  the  ampu- 
tations by  lateral  Jlapeu 

These  operations  are  stUl 
adyised  by  some  surgeons 
in  cases  of  limited  injury  of 
the  firont  of  the  thigh,  as  in 
gunshot  wound,  and  in  cases 
where  a  growth  projects 
towards  the  Ulterior  part  of 
tliP  liii^li.  Very  unwieldy  stumps  are  left,  and  these  methods 
\m\v  liitlo  or  nothing  to  recommend  thenu 

Fifj^iirti  141*  shows  the  incisions  in  Lisfranc'e  method.  The 
tlrtpH  an>  out  l\y  transfixion,  the  outer  one  being:  made  first. 
AfttM*  tli»*HrtirulHtion  has  been  eftected  the  inner  flap  is  cut 
The  v<\'*?*t'Irt  ur«i  ligatured  as  exposed  Each  flap  is  about  tour 
inohos  ill  li^ngtli.  uiul  are  both  very^  Iniiky, 

Tbr  naineB  * »t  Larrey.  Blandin,  and  J  Hipuytren  are  especially 
aBSi^cialefl  widi  these  latoral-tiap  operations. 

An  exot'lloiit  atlim  of  tlie  various  methods  of  amputating' at 
the  bip-j*>iut  is  given  by  Farabeuf  in  his  **  Precis  de   ifanuel 
ixirnioiro;*  18xH5,  page  61H. 
Oomment*  -  1.  Of  tliesG  various  operations  those  by  the 
raeM  mdhtxl  fnay  bu  considore<l  to  l:>e  the  L»est 

Of  the  two  methods  involved,  that  which  employs  the 
ftttfi^rior  inoiftion  apjiears  tx)  me  to  be  the  more  iisefuL 

With    n«^    otbi^v   fonn    of     disarticulating    ai    the    hip- 
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rjoint  have  I  experienced   such    good   results  as  with   this 
niethiKi. 

kl.  Tfte  External  Rdckei  'method  has  the  folio  wing  points  to 
recommend  it : — 

(a)  The  elastic  tourniquet  can  be  applied, 
(6)  The  femur  is  approached  through  the  least  yascular 
part  of  the  limb,  and  disarticulation  may  be  eflected  before  the 
main  mass  of  the  muscles  of  the  thigh  has  been  cut 

(c)  The  vessels  of  the  part  are  divided  transversely,  and 
the  main  artery  is  severed  late  in  the  operation. 

(d)  Owing  to  the  low  position  of  the  incision  posteriorly, 
the  branches  of  the  gluteal  and  sciatic  artery  are  but  little 
interfered  with,  and  the  htemorrhage  firom  these  vessels  is 
comparatively  tritiiug 

(<?)  The  muscles  are  divided  transvei-sely,  and  the  wound- 
surface  therefore  is  small  The  main  muscular  masses  are 
divided  low  down,  so  that  in  a  sense  the  limb  is  removed  at  a 
point  fiirtber  from  the  trunk  than  obtains  in  some  of  the 
other  amputations,  and  shock  is  hereby  diminished 

(/)  An  exceUent  stump  is  provided — %€,,  the  ischium  (the 
main  point  from  which  the  future  artificial  limb  will  take  its 
support)  is  well  covered  ;  the  cicatrix  is  brought  to  the  outer 
side  of  the  limb,  and  is  as  far  removed  from  the  anus  as 
possible ;  exceUent  drainage  is  provided  for 

(g)  The  position  of  the  vertical  incision  will  permit  of  the 
hip  l>eing  explored  before  operation,  or  of  an  excision  being 
carried  out  should  it  be  revealed  that  amputation  is  not 
necessary. 

It  is  through  this  method  that  the  eviperiosteal  operation 
can  be  best  carried  out 

This  procedure  involves  a  considerable  expenditure  of  time, 
and  even  if  the  greatest  care  be  taken  it  is  scarcely  possible 
to  dissect  up  the  whole  of  the  periosteum  from  the  exposed 
part  of  the  femur. 

In  the  most  successful  cases,  as  in  Mr.  Shuter*s  case  of  sub- 
periosteal amputation  (Clinical  Sac,  Trans.,  vol  xvi,,  page  80), 
a  firm  resisting  cord  of  considerable  size  was  found  to  occupy 
the  centre  of  the  stump,  and  to  afibrd  a  common  point  of 
attachment  to  the  muscles. 

Tlie  patient  was  able  to  move  the  stump  in  all  directions, 
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and  to  communicate  those  movenients  to  an  artifir-iol  limk 
There  is  no  evidence  that  any  new  bone  was  ever  reproduced 
in  the  stump. 

In  Mr,  Shoter*s  case  the  patient  was  at  first  able  to  wear 
the  artificial  limb  for  some  hours  nearly  ever)"  day  ;  but 
gubsequently  he  was  obliged  to  leave  it  off  on  account  of  its 
weight 

In  Fumeaux  Jorda/n's  operation  the  muscles  may  be 
divided  still  lower  down,  ia,  about  the  middle  of  the  thigh 
or  near  the  knee. 

Although  the  circular  incision  is  made  low  down  in  the 
Hmb,  and  though  a  more  slender  segment  of  it  is  divided,  it 
must  be  remembered  that  the  deep  vertical  incision  required 
to  expose  and  resect  the  femur  is  proportionately  increased  in 
length.  Bleeding  ft-om  this  vertical  wound  may  be  consider- 
able, since  several  of  the  perforating  arteries  are  cut 

Shock  is  no  doubt  much  diminished  by  dividing  the  soft 
parts  low  down.  With  regard  to  the  long,  boneless  stump  left, 
Mn  Jordan  writes : — *'  If  the  thigh  were  to  remain  a  soft, 
pendulous  mass,  it  would  be  a  small  price  to  pay  for  greater 
safety ;  but  it  is  a  remarkable  circumstance  that,  as  a  rule,  the 
muscles  do  not  rest  until  the  longest  stump  has  become  a 
short  one." 

Esmarclis  method  has  the  advantage  of  being  rapid,  and 
is  moreover  easily  performed.  The  vessels  are  divided  and 
secured  at  an  early  stage  of  the  operation.  This  procedure 
is  well  adapted  for  tlie  application  of  the  .subperiosteal 
method 

2,  The  disarticulation  fchrcnigh  an  antef^ior  racket  inci- 
sion has  many  of  the  advantages  of  the  previous  operation, 
and  hiis  other  special  claims  of  its  owjl 

(a)  All  forms  of  elastic  tourniquet  can  be  dis{x?nsed  wii\L 

(h)  The  muscles  are  divided  transversely,  and  the  wound- 
aurface  is  comparatively  smalL 

(o)  The  division  of  the  great  mass  of  the  muscles  is  maile 
low  down. 

(d)  The  vessels  in  the  posterior  part  of  the  limb  are  but 
little  interfered  with. 

{c)  The  main  vessels  are  ligatured  early,  and  the  otijrr 
arteries  are  secured  as  they  are  cut 
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(/)  The  hip-joint  m  directly  exposed,  and  disarticulation 
is  most  easily  effected. 

Compared  with  the  external  racket  method,  the  present 
procedure  has  thi'se  possible  disadvaotages  :■ — 

The  femur  is  exposed  through  a  muscular  and  vascular 
'  JpATt  of  the  thigh,  and  the  vertical  incision  made  is  not  quite 
in  well  adapted  for  a  mere  exploratory  cut,  nor  for  an  excision 
wound  should  amputation  be  at  the  last  moment  abandoned. 

The  procedure  is  less  rapidly  eft'ected,  although  the  actual 
disarticulation  is  easier.  This  depends  upon  the  tact  that 
the  smaller  divided  vessels  are  more  easily  dealt  with  after 
the  Umb  has  been  removed  than  during  the  cutting  of  the 
flapa  The  double  ligaturing  of  the  main  vessels  also  involves 
time. 

The  stump  is  good,  the  ischium  is  well  covered,  the  edges 
of  tlie  wound  come  easily  together,  but  the  flaps  are  not  quite 
8a  well  adapted  to  favour  ready  drainage. 

3,  The  upciration  by  antero-posterior  flaps  cut  by  tranj?- 
fixian  has  the  advantage  of  great  rapidity  of  execution. 
Before  the  days  of  chloroform,  this  wiis  an  advantage  of  the 
primest  vahie. 

In  many  instances  at  the  present  time,  especially  in  cases 
of  amputation  for  injury,  rapidity  of  execution  is  of  very  con- 
siderable importance.  It  must  be  considered  to  what  extent 
this  single  great  advantage  can  overbalance  the  following 
grave  disadvantages : — 

(a)  A  t<»urniquet  can  only  with  difficidty  be  applied. 

(b}  The  flaps  eannot  be  veiy  accurately  cut 

(c)  The  muscles  are  divided  obUquoly,  and  the  wound- 
surface  is  very  considerable. 

(d)  The  ^At  parts  are  divided  high  up,  consequently  there 
should  Vh?  '^nvater  shock. 

(e)  The  branches  of  the  gluteal  and  sciatic  arteries  are 
so  freely  cut  that  copious  hemorrhage  from  the  posterior  flap 
is  common. 

(/)  Tlie  stump  does  not  provide  a  very  excellent  covering 
for  the  ischium.  The  cicatrix  is  exposed  to  pressure;  the 
wound  is  carried  very"  near  to  the  anus,  and  efficient  drainage 
is  n<it  provided  unless  draina;4^e' tubes  iire  employed 

The  operaU(»n  has  advantages  in  njilitiiry  surgery,  and  in 
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Bome  cases  of  accident,  but  it  is  scarcely  applicable  to  dii^- 
articulation  for  disease. 

4,  Guthrie's  operation  is  strongly  recommended  by  several 
writers,  Aslihurst  ("  Encyclopaedia  of  Surgery  ")  considers  it 
to  be,  without  reserve,  the  best  mode  of  amputating  at  the 
hip-joint 

The  operation  occupies  a  position  but  little  inferior  to  that 
held  by  the  extemid  and  anterior  racket  methodH. 

The  same  advantages  can  be  claimed  for  it  as  are  claimed 
for  the  latter  operation.  The  muscles  are,  however,  not  di- 
vided so  transversely,  and  disarticulation  is  not  tjuite  so 
readily  efiected.  The  operation  is,  on  the  other  banc  I,  more 
rapidly  performed,  and  the  femur  is  exposed  through  a  less 
fleshy  and  va^scular  part  of  the  limb. 

The  operation  is  inferior  to  the  external  racquet  method 
for  reasons  that  need  not  be  recapitulated. 

An  erceUent  stimip  results,  the  ischium  is  well  corered, 
the  wound  is  brought  more  to  the  outer  side  of  the  extremity^ 
and  is  well  adapted  for  efficient  drainage.  The  cicatrix  is 
email  and  protected  from  pressure. 

AFTEK-TBEATMENT  OF  AMPUTATIONS  AT  THE   HIP-JOINT. 

After  the  operation  all  necessaiy  means  should  be  taken 
to  prevent  severe  shook.  The  head  should  be  kept  low,  the 
body  be  well  covered  with  blankets  and  kept  warm  by  hot 
botdes,  and,  if  necessary,  enemata  of  brandy  may  be  ad- 
niinifiterei 

By  means  of  a  suitable  cradle  the  stump  can  be  left  mi- 
covered,  and  the  dressings  be  exposed  to  the  air.  The  stump 
should  be  supported  upon  a  iirm  pillow  or  cushion,  caiv 
being  taken  that  no  pressure  is  exercised  upon  the  wound 

It  is  not  reasonable  to  suppose  that  the  great  w^oimds  left 
by  these  operations  will  heal  up  throughout  by  first  intentioa 
There  is  always  a  considerable  dischai-ge  of  sero-sanguinol^-nt 
matter  from  the  large  wound-surface.  In  the  racquet  ojjer- 
ations,  and  in  Guthrie's  disarticulation,  drainage  may  he 
secured  by  omitting  a  suture  or  so  at  the  most  depend- 
ent point  of  the  wound  In  the  transfixion  operation  by 
antero-posterior  fiaps,  a  drainage-tube  will  most  probably  be 
rei^uired. 
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The  weight  of  the  flaps  renders  it  important  that  the 
sutures  should  not  be  removed  too  soon,  and  after  their  re- 
moval it  will,  as  a  rule,  be  found  necessary  to  support  the 
flaps  by  strapping. 

Care  must  be  taken  that  the  dressings  are  not  soiled 
by  urine  or  faeces,  and  that  bed-sores  do  not  form  over  the 
sacrum  or  the  trochanter  of  the  opposite  side. 
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OPERATIONS  ON   THE  BONES  AND 
JOINTS, 

CHAPTER     I. 
Osteotomy. 

£t  osteotomy  is  understood  the  division  of  a  bone  in  its 
continuity  for  the  reUef  of  deformities  of  various  kinds. 

The  operation  has  been  adopted  in  the  treatment  of  such 
conditions  as  the  deformity  produced  by  mal-union  after 
fracture,  the  curving  of  bones  incident  to  rickets  or  extensive 
necrosis,  osseous  anchylosis  of  joints,  genu  valgum,  and  some 
other  deviations. 

Linear  osteotomy  impUes  the  division  of  the  bone  in  its 
continuity  in  a  single  transverse  Une,  the  subcutaneous 
method  being  carried  out 

CuTveiform  osteotomy  is  the  term  apphed  to  the  cutting- 
out  of  a  wedge-shaped  piece  for  the  relief  of  such  deformity 
as  that  represented  by  the  curved  tibia  met  with  in  rickets. 

In  both  forms  the  operation  may  be  performed  by  means 
of  a  saw,  or  a  chisel,  or  an  osteotome. 

The  earlier  operations  were  performed  for  the  relief  of 
deformity  following  upon  fracture,  and  the  bone  was  divided 
through  a  large  open  wound. 

Thus  Lemercier,  in  1816,  sawed  through  the  femur  to 
correct  the  deformity  due  to  mal-union  of  a  fracture  of  that 
bona* 

The  first  osteotomy,  in  the  sense  in  which  the  term  is  now 
usually  employed,  was  performed  by  Rhea  Barton,  an  Ameri- 
can surgeon,  in  1826  {North  American  Medical  and  Swr- 
gical  Journal,  April,  1827).     He  divided  the  femur  between 
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the  two  taxjchanters.  to  remedy  a  vicious  ancliylosis  of  the 
liip-joint.  A  SHW  was  used,  and  a  large  gkin-iiicision  made. 
The  osteotomy  was  linear. 

Another  Aoieriean  surgeon — Rodgers— is  credited  witJi 
having  pertbrmed  the  tirst  cuneiform  osteotomy  in  1830  (also 
for  anchylosis  at  the  hip). 

A,  Key  performed  in  England  a  linear  osteotomy — with  a 
saw — for  the  treatment  of  an  angular  bend  in  the  tibia  follow- 
ing fracture  (Ouy'a  Hoftpital  Reports,  183JJ,  page  193). 

Langenbeck  carried  out  the  first  subrntaneous  osteotomy 
in  1852-3  (Deutsche  Klinik,  1854.  No.  30). 

Meyer,  of  Wtirzburg,  appears  to  have  performed  the  first 
tisteotomy  for  rickety  curvatures  in  1851  (lUuMrirte 
Medizin,  Zeit,  1852,  pages  1  and  65). 

Mr.  Stromeyer  Little  claims  tr>  have  performed  the  first 
subcutaneous  osteotomy  in  England  in  1868  ("In- Knee 
Distortion/'  1882,  page  149).  The  case  was  one  of  osseous 
union  of  the  knee-joint     A  chisel  and  mallet  were  employed. 

Adams*  operation  upon  the  neck  of  the  femur  for  bony 
anchylosis  dates  from  1869  ("A  New  Operation  for  Bony 
Anchylosis  of  the  Hip-joint/*  1871).  Ogston's  operation  for 
genu  valgum  dates  from  May,  1876  {EdinhuTCfh  Medial 
J^yui^iil,  March,  1877),  and  Macewen's  osteotomy  for  that 
deformity  was  first  carried  out  in  1877  {Laiicet,  Mart?h, 
1877V 

The  Instruments  employed. 

The  following  are    the    instruments    required    in    the*^ , 
operations : — (1)  An  ordinary  scalpel ;   (2)  chisels  and  osteo- , 
tomes  of  various  sizes ;  (3)  mallet ;  (4)  saws  for  subcutaneous 
division  of  bones ;  (5)  sand  bag ;  (6)  blunt  hooks. 

7%e  Chisds  and  Osteotomes  employed  are  those  introduced 
by  Dr.  Haoewen.  The  chisel  has  the  same  form  as  the 
ordinaiy  carpenter's  chisel  It  is  square  at  the  end,  and  has 
a  very  sharp  edga  It  shoidd  be  made  of  the  finest  steel, 
and  be  very  caielully  tempered  The  part  of  the  instrument 
near  the  cutting  edge  is  alone  raised  to  a  great  degree  of 
hardness ;  the  rest  of  the  blade  is  kept  softer,  so  that  there 
shall  be  no  danger  of  its  snapping.  The  edge  is  bevelled  m 
one  aide  only,  according  to  the  ordinary  pattern,  and  the 
thiokness  of  the  blade  at  the  base  of  the  bevel  is  about  one- 
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twelfth  of  an  inch  (Fig.  150).     Chisels   with   unduly   thick 
blades  are  cliiinsy,  and  are  apt  to  splinter  the  hone. 

It  is  desirable  that  the  hlade  and  the  handle  he  made  of 
one  piece  of  metal ;  that  the  handle  l*e  octagonal*  for  con- 
veJiienee  of  holding ;  and  that  the  head  be 
rounded,  smooth,  and  projecting,  to  receive 
the  blows  of  the  mallet  (Fig.  ISl), 

Mace  wen's  osteotome  has  a  wedge- 
shape<l  extremity,  and  has  the  oiitUne.  as 
seen  sideways,  of  an  attenuated  double- 
mcUnGd  plane  (Figs,  150  and  151).  It  is 
square  at  the  end,  has  a  sharp  edge,  and  is 
tempered  in  the  same  way  as  the  chisel. 
The  precise  fashioning  of  the  blade  is 
shown  in  the  fiUl-sized  figure  (Fig.  150), 
The  handle  and  the  extremity  of  the 
instrument  are  the  same  as  the  chisel 
Indeed,  these  two  instniments  iliffcr  only 
in  the  manner  in  which  their  cutting  extremities  are  bevelled. 

They  should  present  various  widths  of  blade,  according  to 
the  size  of  the  bone  to  be  divider!.  The  most  convenient 
sizes  are  represented  by  three  instruments,  the  smallest  •>£ 
which  is  one- third  of  an  inch  wide  in  the  blade  and  the 
lai^gest  from  half  an  inch  to  two-thirds  of  an  inch  in  width. 
Upon  the  side  of  the  osteotome  a  hall- inch  scale  is  marked > 
so  that  the  depth  to  which  the  instnunent  has  passed  may  be 
noted- 

The  chisel  is  used  f>nly  for  parings  shaving,  and  cutting 
out  wedges  of  bone,  as  in  cuneiform  osteotomy. 

The  osteotome  is  employed  only  for  making  simple  in- 
cisions or  wedge-shaped  openings,  but  without  reniL^val  of 
bone.  The  chisel,  like  the  ordinary  carpenter's  chisel,  is  apt 
to  go  awry  if  a  straight  section  be  attempted 

It  is  well  that  new  instruments  should  be  tried  upon  the 
bones  of  animals  before  being  used  in  operating  upon  the 
living  subject,  if  there  be  any  doubt  as  to  their  strength. 

In  one  case,  when  dividing  the  femur  for  deformity  fol- 
lowing a  mal-united  fracture,  I  was  horrified  to  find  on  re- 
moving the  osteotome  that  a  large  angidar  piece  had  been 
broken  from  the  cutting  edge.    I  was  unable  to  remove  the 
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fragment,  but  the  bone  united  without  complication,  and  no 
inconvenience  followed  upon  the  retention  of  the  piece  of 
steel,  which  was  no  doubt  buried  in  the  callus. 

The  Midlet  ifi  made  of  some  hard  wix>d,  such  as  lignum 
vitw.  The  leaden  mallets  used  by  many 
French  surgeons  have  little  to  rectum- 
mend  them. 

The  Saws  used  for  the  subcutaneous 
division  of  bone  are  foimded  upon  Adams 
saw.  The  blade  is  very  slender,  and 
the  serrated  edge  is  of  limited  extent 
(Fig.  152  K  Many  sa^*s  have  been  intro- 
duced, but  they  difter  little  from  Adams' 
instrument,  except  in  the  shape  of  the 
handle  or  in  the  inclination  of  the  blade 
to  the  handle.  Trtwrnr  saws  and  con- 
cealed saws  are  ingenious,  but  are  of  no 
espcrial  practical  value. 

The  S(i  nd  Bofj  or  Sand  Pillmv  is  used 
for  the  purpose  of  fixing  or  iml>edding  the 
limb  during  the  process  of  dividing  the 
bone  with  the  osteotome. 

The  sand  pillow  used  by  Dr.  Macewen 
measures  18  inches  by  12  inches.  The 
case  is  filled  with  sand  just  sufficient  to  enable  it  to  L>e 
shifted  from  one  part  of  the  bag  to  anolher  without  leaving 
any  portion  empty ^a  moderate  fulness  without  distension* 
**  The  sand  is  moistened  just  before  the  operation,  to  prevent 
the  escape  of  dust  and  to  produce  greater  cohesion  between 
its  paiticles,  so  that  it  w-iU  more  readily  retain  the  form  or 
mould  imparted  to  it.  It  is  then  covered  with  a  sheet  of 
jaconet  or  other  waterproof  material,  and  laid  on  a  table" 
(Macewen), 

THE    OPERATION. 


Fig.  loL — ^XACEWor's 


1.  ZJnear  Osteotomy  with  the  Osteotome. 

The  operation  cannot  be  better  described  than  in  tlie 
terms  employed  by  its  author,  Dr.  Macewen : — 

**  The  patient  ought  to  be  placed  fully  under  the  influence 
of  an  aniesthetie,  and  this  should  be  maintained  during  the 
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performaDce  of  the  operation  and  until  tha  limb  is  securely 
fixed  in  splints.  After  the  putient  is  fully  Ana:'Sthetised,  the 
limb  is  rendered  bloodless  .  ,  .  and  is  placed  on  a  saad 
pillow.  ,  »  .  The  Urab  is  then  imbedded  in  the  pillow  in 
the  manner  suitable  for  the  partieular  operation, 

**  In  order  to  introduce  either  the  saw  or  the  osteotome,  a 
wound  in  the  soft  parts  must  be  made.  This  woimd  ought  to 
be  a  sharp,  clean,  single  incision,  produced  by  one  stroke  of 
the  instrument  whenever  this  is  practicable.  Dissection  ought 
to  be  avoided,  the  situation  in  which  the  incision  is  to  be 
made  being  chosen  so  as  to  get  to  the  bone  as  directly  as 
possible.  The  direction  of  the  incision  should  be  in  a  line 
with  that  of  the  muscular  fibres  about  t*>  be  penetrated.  The 
situation  of  the  wound  in  the  soft  parts  ought  to  be  selected 


Fig.    152.— ADAMS*  SAW. 


80  as  to  avoid  cutting,  not  only  the  larger  vessels,  but  also 
the  smaller  ones,  when  this  can  be  done. 

*•  As  to  the  extent  of  the  incision,  this  depends  greatly 
on  the  surgeon,  whether  he  wishes  to  see  what  he  is  doing, 
or  whether  he  can  trust  to  the  tactile  sensations  conveyed 
through  the  instrument  to  liis  hand  as  a  sufficient  guide.  If 
the  latter,  the  wound  need  only  he  large  enuugh  to  admit  the 
osteotome ;  if  the  former,  it  w^ould  require  to  be  a  couple  or 
more  inches  in  length,  according  to  the  depth  of  the  tissues. 
Wlien  &  surgeon  commences  to  practise  osteotomy,  it  woidd 
be  well  for  him  to  make  a  large  incision,  one  sufficient  to 
enable  him  to  examine  the  bone  w^ith  the  linger,  or  even  to 
see  the  bme.  In  this  way  he  performs  his  operation  with 
more  confidence,  and  the  extent  of  hi-s  incision  is  an  element 
of  safety,  inasmuch  as  it  provides  a  ready  exit  for  discharge- 
blood  or  serum^-'Avhieh  otherwise  might  be  pent  up  in  the 
perts.  causing  distension.  After  he  has  gained  a  little  more 
experienf'e,  the  osteotome  may  be  used  as  a  probe  (the  saw 
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will  never  answer  this  purpose),  tlio  sensations  conveycfi 
tlirough  the  instrument  bein^  sutiieient  to  enable  the 
operator  to  ascertain  all  tliat  can  be  known  by  the  intro- 
duction of  the  finj^er.  Wlien  the  operator  has  reached  this 
stage,  all  that  is  necessary  is  to  make  an  incision  which  will 
enable  the  osteotome  to  reach  the  bone — from  half  an  inch  to 
an  inch  long,  according  to  the  breadth  of  the  blade.  By 
operatin<^  in  this  way  the  tissues  are  much  less  disturbed, 
there  is  less  etfusion  of  blood  or  serum,  and  much  less  neecl  of 
drain  age. 

"  When  small  wounds  are  made,  the  knife  ought  to  renniiu 
vn  silu  imtil  the  saw  or  the  osteotome  is  introduced  by  rhe 
side  of  it  to  the  bone,  the  knife  acting  as  a  guide.  When  the 
osteotome  has  readied  the  bone,  it  should  be  turned  in  ilie 
direction  in  which  the  osseous  incision  is  to  be  made«  ciire 
being  taken  while  doing  this  not  to  denude  the  bone  of 
periosteum. 

**  The  osteotome  ought  to  be  used  in  such  a  way  as  to 
direct  its  cutting  edge  away  from  any  important  soft  stnic- 
tiires  which  it  may  be  necessary  to  avoid.  As  the  osteotome 
has  blunt  sides,  it  may  be  used  to  lever  the  soft  tissues  aside, 
keeping,  meanwhile,  the  cutting  edge  of  the  instrument  in 
close  contact  with  the  bone. 

"  After  a  little  practice,  the  08teot<3me  acts  as  a  prol»e,  and 
when  once  the  tactile  impressions  conveyed  through  the 
instrument  are  cultivated,  it  becomes  a  delicate  indicator  of 
the  state  of  the  bone,  the  precise  relation  of  the  osteotome  to 
it,  and  the  extent  of  the  osseons  incision.  But  when  the 
nstentome  has  been  imbedded  in  the  bone  for  an  inch  or  two, 
its  delicacy  of  touch  is  lost,  and  it  no  longer  remains  a  pre- 
cise  indicator  of  what  is  in  contact  with  its  cutting  edge. 
This  is  due  to  the  manner  in  which  the  sides  of  the  instru- 
ment are  pressed  on  and  caught  by  the  bone,  the  amount  of 
lateral  pressure  varying  according  to  the  amount  of  tlie 
osseous  tissue  through  which  the  instrument  passes. 

"  This  may  be  easily  rectified  by  introducing  a  finer  instnj- 
ment  by  the  side  of  the  thicker  one  first  used,  and  with- 
drawing the  latter.  The  finer  instrument  is  then  placed  in 
the  osseous  groove  made  by  the  thick  one  ;  but,  being  a  more 
attenuafod  wedge,  its  sides  are  not  pressed  on,  so  that  it  acts 
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"ii  an  indicator  of  the  kind  of  tissue  iii  immediate  contact 
with  its  cutting  edge.  This  can  be  repeated  in  a  thick 
bone  by  the  substitution  of  a  third  instrument  of  still 
greater  acuteness. 

"  When  using  the  osteotome,  it  otight  to  be  grasped  firmly 
in  the  left  hand,  steadied  by  the  inner  border  resting  on  the 
patient's  limb.  The  surgeon  ought  to  cut  to,  instead  of  from, 
himself ;  thus,  if  the  surgeon  is  operating  on  the  inner  side  of 
the  left  Umb,  he  ought  to  stand  on  the  left  side  of  the  patient, 
and  cut  towards  himself. 

*•  If  the  surgeon,  instead  of  following  this  instru<*tinn. 
should  hold  the  osteotome  loosely,  a  slightly  uneven  l»low 
with  the  mallet  would  outweigh  his  grip,  and  might  eauso  the 
mstniment  to  slide  along  the  surface  of  the  bone,  peehng  the 
periosteum,  or  causing  a  more  unpleasant  accident,  such  as 
penetration  of  an  artery. 

"When  the  chisel  is  placed  in  position,  the  mallet  may 
then  be  brought  into  requisition,  being  used  by  the  right  hand. 
When  the  external  shell  of  bone  is  felt  to  have  given  way, 
it  is  not  advisable  to  attempt  to  complete  at  once  this 
particular  portion  of  the  section,  because  the  instrument  is 
apt  to  be  caught.  In  order  to  avoid  the  impaction,  the  entire 
superficial  portion  of  the  section  ought  to  be  complet-ed  in 
the  first  instance,  so  as  to  permit  a  little  movement  of  the 
instrument  in  the  direction  of  its  breadth ;  and  by  making  a 
series  of  such  movements,  after  each  impulse  given  by  the 
mallet,  there  can  be  no  fixity.  The  osteotome  ought  not  to 
be  pressed  against  the  bone  transversely  to  its  breadth,  as  it 
is  possible  that  it  may  be  broken  or  twisted  by  so  doing,  The 
bone  itself  may  be  splintered  longitudinally  by  such  pressure. 
In  no  instance  shoidd  the  osteotome  or  chisel  have  a  breadth 
greater  than  the  diameter  of  the  bone  about  to  be  cut,  other- 
wise the  soft  structures  at  either  side  are  apt  to  be  injured/' 
(See  also  the  account  of  Macewen's  operation  for  genu  valgum, 
page  567.) 

CoTnmenL — This  operation  should  never  be  attempted 
until  the  surgeon  has  gained  quite  an  extensive  experience 
by  operating  upon  animals*  bones,  which  should  be  quite 
firesh,  and  be  imbedded  upon  a  sand*bag,  and  by  perform- 
ing osteotomies  upon   the  cadaver.     The  manual  dexterity 
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required  is  of  a  special  kind,  and  can  only  be  developed  by 
practice.  The  osteotome  and  mallet  are  powerful  instru- 
ments,  which  demand  the  greatest  precision  and  nicety  in 
their  handhng,  and  wliieh  become  most  dangerous  imple- 
ments when  employed  by  those  who  have  taken  no  trouble 
to  acquire  familiarity  with  their  use. 

After  such  a  series  of  experiments  as  has  teen  named,  the 
operator  can  diWde  a  bone  irith  neatness  and  accuracy;  he 
has  learnt  precisely  what  amount  of  force  to  use  and  how  to 
use  it,  and  he  can  foUow  the  progress  of  the  buried  chisel  as 
easily  as  if  the  instrument  and  the  bone  were  beneath  bis 
eye. 

There  should  te  no  need,  therefore,  to  make  a  larger 
incision  in  the  soft  parts  than  is  required  for  the  more 
introduction  of  the  osteotome  or  chisel,  and  a  surgeon  would 
do  well  not  ti>  opt.' rate  upon  the  living  subject  until,  by 
careful  practice,  he  has  acquired  confidence  in  himself  and 
in  his  abiUty  to  operate  throujjfh  a  small  incision. 

In  my  opinion  no  tourniquet  or  elastic  band  should  be 
employed  to  render  the  limb  bloodless,  While  Esmarchs 
elastic  compressor  obviously  prevents  any  bleeding  during  the 
actual  operation,  it  is  certain  that  it  mduces  a  greater  degree 
of  oozing  wht>u  the  bandage  is  removed  (page  270).  There 
is  no  operation  area  to  be  obscured  by  blood.  The  surgeon 
guides  his  instniment  by  his  touch  and  not  by  his  eyes.  If 
an  artery  should  be  divided  by  accident,  the  sooner  the  injun* 
is  discovered  the  bettor.  The  Esmarch's  band  merely  post- 
pones the  discovery  until  a  larger  and  deeper  wound  has 
])robably  teen  mudr\  and  is  of  no  assistance  in  lessening  rlic 
severity  of  the  k'slon. 

Other  things  teing  equal,  I  should  say  that  in  osteotoiuy 
more  blood  wiU  l»e  lost  by  the  "  bloodless  method  "  than  by 
an  operation  carried  out  in  a  limb  the  circulation  of  wliich 
has  been  in  no  way  restrained. 

It  should  be  a  rule  that  the  incision  in  the  soft  parts 
should  be  so  placed  as  to  reach  the  bone  by  the  shortest  an<l 
safest  route  and  in  the  most  convenient  place,  and  it  shoiiW 
be  in  a  line  with  the  section  it  is  proposed  to  make  in  the 
bone.  Dr.  Macewen  makes  the  incision  in  the  soft  parts  at 
right  angles   to  the   Une  of  the  incision   on  the  bone,  and 
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introdueia^  the  osteotome,  turns  it  into  plaee  after  introdnc- 
tion.  This  complioates  matters  a  little,  and  although  it  is  quita 
IB  accord  with  the  principles  of  the  subeotaneDUs  method, 
the  measure  is — with  modem  antiseptic  precautions — im- 
neceesaiy. 

The  osteotome  should,  of  course,  always  be  so  applied  as 
t<>  cut  from  and  n<U  towards  the  main  artery,  should  it  be 
near  the  line  of  section.  In  one  or  two  positions  this  is  not 
quite  possible.  t\ff,,  so  far  as  concerns  the  upper  tuberosity  of 
the  tibia  and  the  pophteal  artery. 

When  once  the  ost-eotome  has  cut  into  the  bone,  care 
should  be  taken  that  the  cut  be  not  lost.  If  the  blade  shp 
or  be  removed,  much  time  njay  be  wasted  and  no  little 
damage  done  in  attempting  to  find  again  the  original  cleft  in 
the  bona 

2.  Linear  Osteotomy  with  the  Saw. 

This  operation  dMers  but  little  from  the  la^t,  except  in 
the  main  element  that  the  saw  is  used  in  the  place  of  the  chiseL 

The  same  care  is  taken  that  the  proeetlure  is  sub- 
cutaneous, and  that  as  Uttle  damage  as  possible  is  done  to 
the  soft  parts 

The  best  situation  for  dividing  the  bone  having  been 
selected,  and  the  part  being  firmly  held,  a  narrow^-bladed 
knife  is  passed  through  the  skin  down  to  the  bone.  The 
tissues  are  so  divided  that  the  bone  is  laid  bare  along  the  line 
which  the  saw  must  travel.  The  knife  employed  should  be 
shap<?d  like  a  tenotome,  must  be  long  enoujj[ii  to  cover  the 
whole  distance  in  the  case  of  a  deeji-seated  bone,  and  tlie 
cutting  edge  should  not  extend  along  the  whole  length  of  the 
blade.  While  the  knife  is  being  manipulated  in  the  depths 
of  the  limb,  the  non-rutting  part  of  the  blade  should  then 
be  in  contact  with  the  skin.  The  knile  m  employed  to  make 
a  space  for  the  passage  of  the  saw,  and  the  deep  incision 
shoidd  not  be  so  incomplete  that  the  saw  has  to  be  forced 
through  the  tissues.  The  skin  wound  should  be  as  small 
as  possible^  and  should  be  made  at  right  aii*(les  to  the  surfi^e 
to  be  sawn. 

Before  the  tenotome  is  quite  withdrawal  the  saw  should 
be  careftilly  introduced  by  the  side  of  it,  so  as  to  reach  the 
part  of  the  bone  which  has  been  incised.    When  the  saw  is 
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in  position,  the  knife  is  withdrawn.    A  suitable  pattem  of  the 
Adams'  saw  is  employed. 

The  saw  must  be  used  with  short  strokes,  and  care  must 
be  taken  that  its  tip  is  not  ruthlessly  thrust  into  the  tissues 
upon  the  opposite  side  of  the  bone. 

Especial  care  should  be  taken  to  see  that  the  saw  is  per- 
fectly clean,  and  that  the  composition  with  which  it  has  been 
brightened  has  been  brushed  out  from  among  the  teeth. 

Oomparison  of  the  Two  Methods. 

Of  these  two  methods,  that  of  dividing  the  bone  by  means 
of  an  osteotome  is  undoubtedly  the  better.  The  saw  is  easier 
to  use,  and  carries  with  it  the  comparatiye  safety  which 
belongs  to  a  blimt  instrument  Its  use,  however,  leaves  a 
quantity  of  bone  debria  in  the  depths  of  the  wound,  which, 
while  it  often  api>ears  to  be  harmless,  may  yet  act  as  irritant 
foreign  matter  and  excite  suppuration.  There  is  considerable 
risk  of  lacerating  the  soft  parts  around  the  bone  with  the  tip 
of  the  saw,  and  also  with  its  blade  as  the  section  is  being 
completed.  As  Dr.  Macewen  points  out,  the  piunp-like 
movement  of  the  saw  is  apt  to  introduce  air  into  the  wound, 
and  to  do  away  with  the  subcutaneous  principle. 

The  osteotoui6,  or  chisel,  on  the  other  hand,  is  somewhat 
difficult  to  use,  and  while  perfectly  safe  in  the  hands  of  an 
€xi>erienced  operator,  is  a  dangerous  weapon  when  used  by  a 
beginner.  The  parts  are  divided  by  a  clean,  fine,  simple  cut 
The  instrument  is  not  moved  to  and  fro  in  the  line  of  the 
woimd.  There  is  no  bone  dehria,  and  there  should  be  m 
laceration  of  soft  parts.  The  instrument  is  powerful  and  o( 
wide  application 

3.  Cuneiform  Osteotomy. 

In  this  form  of  the  operation  a  cuneiform  or  wedge- 
shaped  piece  of  bone  is  removed  to  remedy  an  abnormal  curve 
or  angular  deformity.  It  has  been  appHud  in  the  treatment 
of  the  curved  fomi»ni  and  tibia*  resulting  from  rickets,  in 
some  cases  of  bony  anchylosis  at  an  unusual  angle,  and  in  a 
few  examples  of  angular  deformity  produced  by  mal-union 
after  fracture. 

The  exact  size  and  shape  uf  the  wcflge  must  be  carefully 
determined,  and  must  obviously  dei>eod  upon  the  position  ai)d 
f?xteiit  of  the  defuruiity. 
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In  general  terms,  it  may  be  said  that  tbe  sides  of  the 
wedge  should  he  at  right  angles  to  the  axis  of  the  bone 
respectively  above  aiid  below  the  seat  of  the  operation 
(Figs.  153  and  160).  In  actual  practice,  however,  so  large  a 
wedge-shaped  piece  of  bone  is  very  seldom  removed.  If  the 
curvature  in  the  bone 
be  not  extreme  many 
surgeons  content 

themselves  with  a 
mere  linear  osteotomy, 
leaving  a  gap  between 
the  divided  ends  when 
the  limb  has  been 
adjusted,    which   gap 

appears     to     fill    up  \ 

without   complication     Kg*  163.— biaobah  to  ieow  the  lhteb  car  tuis 
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(l?lg.  loy,  C),  Ajromjui  oitFoaMtTT  afteb  feaotube,  etc. 

In     the      severer 
kinds  of  deformity  a  wedge  may  be  removed  much  smaller 
than  is  necessary  to  entirely  overcome  the  deviation,  a  gap 
of  moderate  size  being  left  when  the  limb  has  been  brought 
into  its  normal  position  upon  a  splint. 

The  wedge,  moreover,  need  not  extend  through  the  entire 
tliickness  of  the  bone.  It  may  involve  possibly  three-lburths 
of  the  diameter  of  the  bone,  the  remaining  loiurth  being  bent 
or  broken. 

In  performing  this  operation  a  chisel  will  be  found  in 
most  instances  to  be  more  convenient  than  a  saw. 

In  some  forms  of  bony  anchylosis  of  joints,  however,  the 
saw  may  prove  to  be  the  more  suitable  instrument,  or  both 
saw  and  chisel  may  be  used  together. 

The  incision  in  the  soft  parts  must  of  necessity  be  com- 
paratively large— as  large  at  least  as  the  base  of  the  intended 
wedge.  It  need  be  no  larger,  since  the  skin  can  bo  displaced 
in  one  or  other  direction  according  to  the  position  of  the 
chisel 

As  soon  as  the  bone  is  exposed,  the  periosteum  must  be 
divided  and  carefully  separated  with  the  elevator. 

In  dividing  the  bone  the  chisel  should  be  employed  and 
not  the  osteotome. 
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The  instrument  must  be  so  held  that  the  striiight  edge  is 
t<3Wiir(b  the  bone  to  the  left,  and  the  bevelled  edge  towards 
tlie  portii>n  to  be  removed.  | 

If  a  large  wedge  has  to  be  removed,  it  should  be  dealt 
with  in  sections.     A  suiatl  wedge-shaped  piece  should  first  be 
taken  out,  and  then  thin  slices  of  bone  should  be  shaved  from 
each  side  of  the  exposed  bf^ne  imtil  a  eiineifonn  cavity  of  the     ■ 
desired  size  and  shape  has  been  produced. 

If  an  attempt  be  made  to  remove  a  large  wedge  at  once,  it 
will  be  found  that  the  chisel  is  apt  to  go  awry,  to  incline 
towards  the  straight  edge,  and  in  eonsecpience  an  uncertain 
division  of  the  bony  tissue  is  made. 

There  is  apt  to  be  free  oozing  as  the  cancellous  tissue  is 
being  cut  through. 

It  is  not  well  to  attempt  to  prise  out  the  wedge  of  bone 
with  the  chisel.  The  bone  so  treated  is  apt  to  spHt.  or  tht» 
chisel  may  be  broken.  The  wedge  can  be  removed  bettei 
with  forceps  aiderl  by  an  elevator. 

After  the  bono  lias  been  dealt  with,  the  perioste^il  flaps 
may  be  brought  together  by  a  few  tine  catgut  sutures.  The 
skin  wound  shotild  not  be  too  completely  closed,  but  room 
left  for  di*ainage. 

A  sponge  dusted  with  iodoform,  or  a  pad  of  Tillmann  s 
dressing,  forms  the  best  dressing. 

No  especial  observations  need  be  added  with  reference  t^ 
cuneiform  osteotomy  performed  with  the  saw,  ^^M 

The  After-treatment. — The  after-treatment  of  osteotoiu^^^^ 
cases  is  very  simple.     The  case  is  one  of  compoimd  fracture 
made  in  the  most  favourable  circumstances. 

The  limb  must  be  put  up  in  a  suitiible  splint  which  will 
correct  the  deformity,  keep  the  divitied  ends  of  the  bones  in 
close  apposition,  and  maintain  the  Hmb  at  absolute  rest  As 
many  of  the  patients  are  children,  the  selection  of  a  proper 
splint  is  a  matter  of  moment. 

The  time  during  which  the  limb  must  be  kept  adjusleil 
upon  the  splint  will  correspond  to  the  time  required  for  a 
firacttire  of  the  same  bone  to  consolidate.  Indeed,  the  after- 
treatment  is  essentially  that  observed  in  cases  of  fraotura 

In  the  majority  of  instances  no  sutures  are  needed  for  tlie 
wound     They  should  be  avt)ided  whenever  possible* 
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I  have  always  dressed  my  osteotomy  wounds  with  a  large 
clean  sponcfc  well  dusted  with  iodoform.  This  sponge  is 
bandaged  firmly  over  the  wound  with  a  flannel  bandage.  In 
the  majority  of  cases  this  very  simple  dressing  need  not  be 
removed  until  some  weeks  have  elapsed  and  the  union  of  the 
bone  is  advanced. 

Results. — The  results  of  osteotomy  operations  may  be 
said  to  be  in  every  way  excellent  Since  the  introduction  of 
the  subcutaneous  method,  since  the  methods  of  operating 
have  been  more  precise,  and  since  the  employment  of 
antiseptic  measures  in  the  treatment  of  the  wound  has  been 
introduced,  the  risk  attending  these  operations  has  been 
reduced  to  an  insignificant  figure.  Indeed,  the  commoner 
osteotomies  may  be  said  to  be  practically  devoid  of  risk.  Dr. 
Macewen  alone  has  published  a  series  of  330  cases  operated 
on  for  various  deformities  of  the  lower  Umbs,  and  among  this 
number  there  was  no  death  as  a  result  of  the  bone  section. 
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CHAPTER   IL 
Osteotomy  for  Faulty  Anchylosis  of  the  HirJorsr? 
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Ttns  measure  is  carried  out  in  certain  cases  of  rigid 
chylosis  of  the  hip-joint,  resulting  from  disease,  in  which 
the  limb  has  assumed  a  faultj  position,  and  all  milder  methofls 
of  treatment  have  failed.  In  the  most  usual  deformity  the 
thigh  is  flexed,  adducted,  and  a  little  rotated  in.  The  object 
of  the  operation  is  to  bring  the  limb  straight  The  possibility 
of  securing  a  movable  joint  at  the  same  time  may  or  may 
not  be  contemplated  by  the  operaUir. 

A.  Tliroiigh  the  Neck  of  the  Femur* 

This  operation  may  be  performed  either  with  the  saw  or 
with  the  osteotome. 

Operation. — 1.  With  the  Saw  (Adams*  Operation), — Thin 
procedure  is  thus  de^scribed  by  Mr.  W.  Adams : — 

"  The  left  thumb  is  placed  firmly,  so  as  to  compress  the  soft 
tissues  solidly  against  the  bone,  at  a  point  situated  at  the 
centre  of  the  top  of  the  great  trochanter  and  the  breadth  of 
one  finger  above  it 

"  At  this  point  the  narrow-bladed  knife  is  pushed  in  till  il 
reaches  the  neck  of  the  femur,  at  a  right  angle  across  the 
front  of  which  it  is  then  carried  (Fig.  154,  a).  The  knife  is 
then  gently  moved  to  cut  a  space  for  the  easy  insertion  of  the 
saw,  which,  traversing  the  course  of  the  knife,  reaches  the 
frt)nt  of  the  neck  of  the  femur,  and  gradually  cuts  it  com- 
pletely through.  The  surgeon  cuts  imtil  he  feels  that  the 
saw  is  firee  of  the  bone,  and  moving  in  the  soft  tissues  only 
behind  the  bone." 

±  WUh  the  Ost^tomr. — The  patient  lies  upon  the  sound 
hip.  and  the  suigeon  stands  to  the  outer  side  of  the  hmk 
An  as^stant  steadies  the  thigh  and  pehria 

A  longitudinal  incision  about  tluree-fourths  of  an  incb  in 
length  is  made  just  above  the  great  trochanter,  and  in  the 
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axis  of  the  neck  of  the  bone.  The  knife  Ls  carried  well 
down  to  the  Ixme,  The  osteotome  follows  the  knife,  and  on 
reaching  the  femur  is  turned  on  its  axis  so  that  its  cutting 
edge  is  at  right  angles  to  the  axis  of  the  neck 

A  few  blows  from  the  mallet  will  sutlice  to  divide  the 
bone. 

B.  Through  the  Shaft  of  the  Femur  below  the  Tro* 
chanters. 

The  ojx^miion  uiost  usually  carried  out  in  this  situation  is 
that  known  as  Gant's,  Mr,  Gimt  per- 
formed the  operation  in  1872  (Lancet, 
Dec,  1872).  Either  the  saw  or  the  os- 
teotome may  be  employed.  The  latter 
shoiUd  be  the  instnnnent  selected 

Operation,  —  The  osteotomy  is 
carried  out  precisely  as  in  tlie  pro- 
cedure just  descril>edL 

The   incision     is 
placed  over   the  outer  aspect   of 
femur  and  aVjout  at  the  level  of 
lesser  trochanter. 

The  osteotonie  is  introduced,  is 
turned  upon  its  axis  in  the  manner 
already  described,  and  the  bone  is 
divided  immediately  below  the  lesser  tro- 
chanter and  in  a  line  at  right  angles  to 
the  shaft  of  the  fenmr  (Fig.  154,  b). 

CommenL — In  these  situiitions  the  bone  should  be  divided 
completely.  It  should  not  be  partially  cut  through  and  then 
fractured,  lest  dangerous  splinters  of  bone  be  produced. 
The  assistant  therefore  should  be  careful  how  he  holds  the 
limb»  and  how  he  brings  pressure  to  bear  upon  the  parts 
which  are  being  di^^ded. 

Splinters  of  bone  resulting  from  section  of  the  neck  of 
the  femur  have  l>een  driven  into  adjacent  arteries,  and  serious 
bleeding  has  resulted  {Jacubson's  "Operations  of  Sui^eiy/' 
page  VlHHl 

As  to  the  instnunent  to  be  used,  reasons  have  been  already 
given  (page  558)  for  preferring  the  osteotome  to  the  saw,  and  to 
Lij>erations  in  this  region  the  same  criticisms  apply. 
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severe  and  old^standing  cases  the  mere  > 
Isone  may  pcissibly  not  suffice  to  correct  the  deformity,  and 
it  may  Ije  necessary  to  cut  contracted  tendons  or  contmcted 
bands  of  fascial.  The  tendi»ns  iut»si  usually  in  need  of 
lenotouiy  are  those  of  the  a<l<ln<  tnr  longus,  rectus,  and 
sartoriuK 

In  the  operations  upon  the  neck  4>i  the  bone  it  is  assiuneil 
tliat  the  clivisi*in  take-s  place  within  the  capsule. 

Of  the  two  methods  described— vix.,  that  of  division  of  the 
neck,  aod  that  of  division  of  the  shaft — the  latter  may  l>e  said 
in  general  terms  to  he  the  better.  It  is  certainly  the  simpler 
and  the  easier  operation  It  has  l^een  asserted  that  (iaut's 
operation  leads  to  more  shortening,  but  the  statement  does 
not  appear  t<»  l»e  well  foimded,  and  shortening  is  largely  a 
question  of  after-treatment 

In  Adams*  operation  the  saw  is  apt  Uy  tmvel  Iniyoud  the 
neck  and  be  carried  through  some  part  of  the  shaft. 

"  If  the  bone  he  dense,"  writes  Jacobeon, "  from  previous 
inflammation,  and  the  section  trenches  upon  the  sliaft  instead 
of  going  thi'ough  the  neck  only,  the  sawing  Tiiay  l>e  very 
tedious.  Thus  I  have  twice  seen  cases  in  which  this  t«:>ok 
over  half  an  hour/* 

Adams'  operation  is  only  applicable  to  cases  in  which  the 
ne  k  of  the  femur  has  remained  unaltered,  e.g.,  in  anchylosb 
after  rheumatic  fever. 

In  many  instances  there  is  practically  no  neck  t«i  ilte 
bone,  or  there  is  an  immense  mass  of  thickened  tisstie  iu 
the  position  of  the  old  capsule,  or  the  head  of  the  femur  Iul"; 
been  displaced  upon  the  dorsum. 

Alter  division  of  the  neck  considerable  defonnity  may  stil! 
persist,  owing  to  extreme  contraction  of  the  psiiaa  and  iUacns 
nmscles. 

Volkraann  advised  the  reuioval  of  a  cuneiform  piece  of 
bone  from  the  shaft  below  the  trochanters,  as  the  best  means 
of  dealing  w4th  cases  of  anchylosis  of  the  hip  {Centmfhlutt  fur 
ChiriLryk,  No,  1,  l>i74)»  but  linear  osteotomy  has  been  slioun 
to  be  in  every  case  sufficient 
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CHAPTER    III 

Osteotomy  for  Genu  Valgol 

AnatomicaJ  Points.— In  the  severer  forms  of  genu  valgimi 
— and  it  is  in  these  only  that  osteotomy  is  practised — there  is 
a  great  increase  in  the  nize  and  depth  of  the  internal  condyle. 
This  is  due — its  hius  been  sIhjwii  by 
Mickulicz — to  an  increase  in  the  dia- 
physis  of  the  bone    ratbor   than   in 
the  epipliysis  (Fig,  155). 

The  position  and  Hmits  of  the 
lower   epiphysis    of  the   femur   are  IS^Al 

deah  with  in  the  chapter  on  excision 
of  the  knee.  It  is  only  necessaiy 
here  to  repeat  that  rhe  epiphyseal 
line  is  about  on  a  level  with  tlie 
tubert'le  for  the  adtiuctor  nm^us 
tendon.  The  tr«iehlear  surface  of  the 
femur  Ixdongs  to  the  epiphysis. 

A  transverse  section  of  tlie  fe- 
mur about  the  epipbyseal  line  will 
show  that  the  outer  part  of  the  bone 
is  much  more  extensive  than  the 
inner  part,  and  this  disproportion  is 
continued  for  some  httle  distance 
upwards  in  the  less  expanded  part 
i)f  tJie  bone  (Fig,  150),  The  niedid- 
lary  vnuiul  ceases  some  way  al">ve  the 

point  at  whir'h  the  shaft  of  the  bone  widens  out  to  form 
the  condyloid  extremity.  Inth-cd,  none  of  these  operation** 
concern  tJie  eanal 

The  synovial  memlvrane  of  the  knee-juint  <'xtends  upwards 
as  a  liirgc  cnl-de-sa<^  above  the  patella  and  beneath  tho 
extensor  tendoa     This  cul-de-sac  is  somewhat  triangular,  has 
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Its  base  at  the  condyles  and  its  narrowest  part  iipperma 
and  reaches  a  point  an  inch  or  more  above  thu  upper  luargm 
of  the  troclilear  surface  of  the  femur. 

WTien  the  knee  is  bent,  the  cul-de-sac  is  drawn  down. 
Above  the  sj^iovial  pouch  is  a  bursa,  which  hes  upon  the 
bone  and  measures  about  one  inch  vertically.     This  bursa 

conmiumcates  with  the  knee- 
joint  in  about  seven  cases  out 
often. 

In  certain  of  these  operatious 
the  position  of  the  anastoniotica 
raa^na  artery  must  be  borne  in 
mind. 

The  tbliowing  operatumti  will 
be  described : — 

1.  Osteotomy  of  the  shaft  of 
the  femur  from  the  outer  side, 

2.  Macewen's  supra-eondyloid 
operation. 

3.  Ogston's  operation  by  dividing  the  internal  condrle 

1.  Osteotomy  of  the  Shaft  of  the  Pemiir  from  the  Outer 
Side. 

Ope}ution,—T\\Q  patient  lies  upon  the  back,  with  the  knee 
flexed  over  a  sand-bag,  upon  whicli  the  limb  is  made  Ui  rest 
securely.  The  surgeon  should  stand  to  the  inner  side  of  the 
limb,  i.e.,  between  the  patient's  legs.  An  assistant  standing 
opposite  to  him  steadies  the  limb. 

The  thigh  being  adducted  so  as  to  well  expose  the  outer 
surface  to  the  operator  (as  he  stands  to  the  inner  side  of  the 
knee-jomt),  an  incision  about  one  inch  in  length  is  carried 
down  to  the  bone  at  a  point  about  two  inches  above  the 
external  condyle.  The  incision  is  made  upon  the  outer  side 
of  the  thigh,  is  transvei-se^ — i.e.,  at  right  angles  to  the  long  iijds 
of  the  femur — and  may  be  made  in  one  cut  The  knife  passes 
through  the  ilio-tibial  process  of  the  fascia  lata,  and  nius  tn 
front  of  the  biceps  muscle. 

When  the  knife  is  withdrawn,  the  osteotome  is  ins>ertecL 
and  the  limb — no  longer  adducted — is  firmly  planted  upon 
the  sand-bag.  The  osteotome  is  made  to  traverse  the  shaft 
transversely.     As  the  outer  part  of  the  bone  is  here  thicker 
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than  the  iiiDer  part,  it  will  be  found  that  when  two-thirds  of 
the  shaft  have  been  divided  the  bone  can  usually  be  readily 
fractured.  It  is  essential  that  the  division  be  extensive 
enough,  and  that  no  premature  and  violent  attempts  be  made 
to  complete  the  division  of  the  bone. 

Comrnent. — This  operation  is  simple,  although  the  position 
of  the  surgeon  is  a  little  inconvenient. 

The  bone  is  divided  at  a  much  narrower  part  than  in  the 
supra-condyloid  operation  next  to  be  described  ;  the  osteotomy 
is  therefore  easier  and  more  quickly  performed. 

There  is  no  danger  of  the  chisel  wandering  into  the  wide 
expanse  of  bone  which  niiUvcs  up  the  external  condyle. 

The  bone  section  is  far  removed  from  the  epiphyseal  line, 
and  is  also  at  a  distance  irom  the  synovial  sac  of  the  knee- 
joint. 

No  blood-vessels  of  any  importance  come  in  the  line  of  the 
incision. 

2.  Macewen's  Supra-condyloid  Operation. 

Optnitwa. — The  patiunt  lies  upon  the  back,  close  to  the 
edge  of  the  table.  Both  hip  and  knee  are  flexed ;  the  thigh 
is  abducted  and  rests  upon  its  outer  side.  The  knee  is  well 
fixed  upon  the  siuid-pillow.  The  surgeon  pUces  himself  upon 
the  outer  side  of  the  limb.  One  a.Hsistant,  standing  upon  the 
opposite  side  of  the  table  to  the  operator,  steadies  the  limb  by 
the  thit^Ii,  while  a  second  assistimt  at  the  foot  of  the  table 
takes  hold  of  the  upper  part  of  the  leg. 

The  following  is  Mace  wen  s  description  (Heatli^s  **  Dic- 
tionary of  Surgery,"  voL  ii.,  page  143)  :— 

"  A  sharp-pointed  scalpel  is  introduced  on  the  inside  of 
the  thigh,  at  a  point  where  the  two  following  lines  meet — one 
dra^Ti  transversely,  a  fingers-breadth  above  the  superior  tip 
of  the  external  condyle,  tmd  a  longitudinal  one  drawn  half  an 
inch  in  front  of  the  adductor  magnus  tendon.  The  seijpel  here 
penetrates  at  once  to  the  bone,  and  a  longitudinal  incision 
(a.  Fig.  157)  is  made,  suthcient  to  admit  the  krgost  osteotome 
And  the  finger,  should  the  surgeon  deem  it  necessary.  Before 
withdrawing  the  scalpel,  the  lai^est  osteotome  is  slipped  by  its 
side  until  it  rcaeJies  tlio  b«me. 

"  The  scalpel  is  withdrawn,  and  the  osteotome,  which  was 
introduced  longitudinally,    is    now    turned    transversely   in 


51)8 


OPERATIVE    SURGERY. 


A-J 


h   c 


the  direction  required  for  the  osseous  incision  (h  Fig.  157) 
In  turning  the  osteotome,  too  nuich  pressiiro  must  not  be 
exerted,  lest  the  periosteunj  be  seraped  ofl'  It  is  then  con- 
venient to  pass  the  edge  of  the  osteotome  over  the  lione 
until  it  reaches  the  posterior  internal  border*  when  the  entire 
cutting  edge  of  the  osteotome  is  ap- 
plied, and  the  instrument  is  made  \jo 
penetrate  from  behintl  forwards,  and 
towards  the  outer  side. 

'*  After  completing  the  incision  in 
that  direction,  the  osteotome  is  made 
to  traverse  the  inner  side  of  the  bone, 
cutting  it  as  it  proceeds,  until  it  has 
divided  the  uppermost  part  of  the  in- 
ternal border,  when  it  is  directed  from 
before  backward  towards  the  outer  pos- 
terior angle  of  the  femur. 

"  In  cutting  on  these  lines  there  is 
no  fear  of  injuring  the  femoral  artery. 
The  bone  may  be  divided  without 
paying  heed  to  this  order  of  procedure, 
but  it  is  better  that  the  operator  should 
have  a  definite  plan  in  his  mind,  so 
that  he  may  be  certain  as  to  w^hat  liaaj 
lieen  divided  and  what  remains  to  be  done.  The  ivriter 
jiersuatlod  that  accidents  have  happened  by  not  paying  heed 
to  this.  In  using  the  osteotome,  the  left  hand,  in  which  it  is 
grasped,  ouglit  to  give,  after  e^ach  impulse  supj^lied  by  the 
iiiallet,  a  slight  movement  to  the  blade— not  tiunsversely  to 
its  axis,  but  longitudinally — so  as  to  prevent  any  disposition 
to  fixity  which  it  might  assume. 

'*  After  the  inner  portion  of  the  bone  is  divided,  a  tiner 
instniment  may  be  slipped  over  the  first,  which  is  then  with- 
drawn ;  and  even  a  third,  if  necessary^  may  take  the  place  of 
the  second  when  the  outer  portion  of  the  hone  comes  to  be 
divided.  Whether  one  or  more  osteotomes  be  used  depends 
much  on  the  resistance  met  with.  If  the  tissue  is  yielding, 
^>ne  may  suffice ;  if  bard  nr  brittle,  two  or  three  will  eflect  the 
division  more  easily  and  with  less  risk  of  breaking  or  splittuig 
the  bone  longitudinally.     In   the  adidt  the  dense  circinn- 
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»rentiiil  Isiyer  of  bone  resists  the  entrance  of  the  osteotome 
at  the  outset,  but  several  strokes  cause  the  instnmient  to 
penetrate  this  superficial  dense  portion,  when  it  will  pass 
easily  through  the  cancellated  tissue. 

**  Aft-er  a  little  experience,  the  surgeon  recognises,  by  tourh 
and  sound,  when  the  osleotonic  meet-s  the  hard  layer  on  tho 
outer  aspect  of  the  bone.  If  it  be  considered  desirable  to  nott*h 
or  penetrate  this  outer  dense  part  of  the  bone,  in  doing  so 
the  osteotf_>me  ought  to  be  grasped  firnily  by  the  left  hand. 
the  inner  Ljorder  of  the  hand  resting  on  the  linil>,  so  as  tf> 
check  instantly  any  impetus  which  may  be  considered  too  great. 
It  is  better  to  snap  or  bend  this  hiyor  rather  than  cut  it 

•*  WTien  the  instrument  is  to  be  altered  in  jwsition,  it  ought 
not  to  be  pulled  out  in  the  ordinary  way,  as  it  is  then  liable  to 
be  removed  from  the  wound  in  the  soft  parts,  as  well  as  from  the 
bone.  Instead,  let  the  left  hand,  with  its  innm'  border  resting 
on  the  liuib,  grtisp  the  instnuuent,  while  the  thumb  is  pressi*d 
imdcr  the  ridge  afforded  by  the  rounded  head,  and  gently 
lever  the  osteotome  outwards  by  an  extension  movenjent 
of  the  thumb.  In  this  way  the  movement  may  be 
regtdated  with  precision.  It  is  desiraltle  to  complete  all  the 
work  intended  by  the  osteotome  before  removing  it  from  the 
woimd, 

*'  When  the  operator  thinks  that  the  bone  has  been 
sufficiently  divided,  the  osteotome  is  kid  aside  and  a  sponge 
saturated  in  1-40  car  bo  Used  watery  solution  is  placed  over  the 
wound  While  the  surgeon  holds  the  sponge,  he  at  the  same 
time  employs  that  hand  as  a  fulcnun;  with  the  other  he 
grasps  the  limb  lower  down,  using  it  as  a  lever,  an  I  jerks  if 
the  bone  be  hard,  or  bends  slowly  if  the  bone  be  soft,  in  an 
inward  direction,  when  the  bone  will  snap  or  bend  as  the 
case  may  be/* 

Neither  sutures  nor  drainage-tulies  are  requirei 

For  the  after-treatment,  see  previous  chapters. 

Comment — The  highest  part  of  the  articular  surface  of 
the  femur  is  a  good  guide  to  the  level  of  the  lowest  part  of 
the  incision. 

Great  care  nmst  be  taken  that  the  line  of  the  Iwrne- 
ineision  is  appreciateil  and  accurately  followed. 

In    normal  limbs — as  Dr.   ilacewen  points  out — a   line 
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drawn  transversely  across  the  bone  from  the  adductor 
tuLHi'Tclo  will  pass  into  the  middle  of  the  external  condyle, 
whereas  in  the  femur  in  a  case  of  severe  genu  Talgiim  such  a 
line  woidd  pass  into  the  ujijKjr  part  of  that  condyle  (b,  Fig, 
155).  If  the  osteotome  be  not  carefully  directed,  it  is  apt  to  land 
in  the  wide  tmet  of  bony  tissue  forming  the  outer  condyle. 

Again  Dr.  Macewen  AVTites :  '*  For  a  short  distance  above 
the  condyles  the  femur  has  a  much  thicker  outer  thiin  inner 
border ;  in  many  instances  the  outer  is  twice  as  thick  as  the 
inner, 

"  If  the  form  of  the  bone  be  not  borne  in  mind,  the  surgeon 
may  think  tliat  ho  has  divided  it  sufficiently,  and  yet  he  may 
find  that  it  will  not  yield,  owing,  in  most  cases,  to  the  posterior 
outer  part  remainin^j^  intact" 

In  young  subjects  up  to  tifteen  or  sixteen,  the  division  of 
the  intcraal  two-thirds  of  the  bone  will  usually  suffice,  the 
remainder  being  broken  ;  but  in  adults,  especially  when  the 
bone  is  hard  and  brittle,  the  section  should  be  more  complete, 
and  as  httle  fracturing  should  be  attempted  as  is  possible. 

In  children  one  osteotome  will  suffice  for  the  division  of 
the  bone. 

If  care  be  not  exercised,  it  is  possible  for  the  femur  to  be 
spUt  longitudinally. 

The  incision  employed  is  above  the  level  of  the  articular 
hgaments. 

The  cut  in  the  soft  parts  may  be  made  transversely,  and 
be  so  placed  as  to  correspond  to  the  intended  bone  incision.  By 
this  means  the  osteotome  is  more  readily  introduced  and  more 
easily  re-inserted  should  it  be  accidentally  removed  during  the 
operation.  The  transverse  incision  spares  the  soft  parts  frouj 
a  certain  amoimt  of  bruising  and  disturbance,  but  it  does  not 
favour  so  complete  a  subcutaneous  method 

Although  the  synovial  pouch  of  the  knee-joint  reaches  as 
high  as  the  level  of  the  bone  iucision,  it  is  not  in  the  way  of 
the  actual  wound  itself,  since  it  tapers  to  the  middle  line  as  it 
ascends,  A  certain  amount  of  fat  inter^'enes  between  the 
S}Tiovial  pouch  and  the  bone,  and  the  osteotomy  cut  is 
posterior  to  the  pouch. 

There  is  but  httle  bleeding.  The  femoral  artery  cannot  1* 
in  danger.     If  the  knee  be  well  flexed,  the  popliteal  vessels  ^re 
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plaited  us  far  as  possible  away  from  the  operation  area.  The 
wound  is  above  the  sii|>erior  internal   articular  artery,  and 

w  and  aiitt'riur  to  the  anastomotica  magna.  Bleeding 
im  this  vessel  haa,  however,  been  reported  as  Occurring 
during  the  o]>enition. 

In  making  the  surface- wound,  branches  of  the  internal 
cuUineous  nerve  can  scarcely  be  avoided,  and  some  tributaries 
to  the  internal  saphenous  vein  may  be  cut     The  incision  is 

rior  to  the  inner  iSeries  of  tendons  about  the  knee,  and  the 

it  amount  of  injur)^  is  intiicted  upon  the  soft  parts,  so  tar 
as  actual  cutting  is  concerned,  when  the  incision  is  longi- 
tudinal, as  described  in  the  account  of  the  operation. 

The  comparative  value  of  Maeewen's  operation  will  be 
considered  in  commenting  upon  the  next  procedure. 

8.  Ogston's  Operation  by  dividing  the  Internal  Con- 
dyle. 

Operation, — The  patient  is  supine.  The  hip  and  knee  are 
Hexed  (the  latter  fully  tlexed),  and  the  sulo  of  the  foot  rests 
upju  tlic  table.  The  knee-joint  is  siipjiorted  upon  a  sa^^d 
pillow.  The  surgeon  stands  in  every  case  on  the  left  side  of 
the  patient,  and  steadies  the  limb  with  his  left  hand.  One  or 
more  assistants  hold  the  extremity  and  fix  it  in  position. 

A  point  b  selected  on  the  anterior  and  inner  aspect  of  the 
femur,  about  an  inch  above  the  upper  Hnut  of  the  articular 
surface  of  the  femur.  A  lung  tenotome  is  here  introduced 
flatly,  and  is  pushed  downwards,  forwards  and  outwards,  until 
the  point  is  felt  in  the  inter-condyloid  space.  The  cutting 
edge  of  the  tenotome  is  now  turned  towards  the  feunir,  and  its 
the  instrument  is  witli drawn  the  tissues  in  the  line  of  the  deep 
incision  are  divided  down  to  the  bone. 

An  Adams'  saw  is  now  thrust  along  the  track  made  by  the 
tenotome,  and  should  point  directly  towarris  the  crucial 
ligaments.  If  the  patella  can  be  displaced  sufficiently  out- 
wajds»  the  point  of  the  saw  may  be  felt  in  the  inter-condyloid 
groove. 

The  internal  condyle  is  now  sawn  through  from  above 
downwards,  and  from  before  backwards,  and  when  nearly 
severed  the  saw  is  withdra>\Ti,  the  wound  covered  by  a  carL>ol- 
ised  sponge,  and  the  separation  of  the  condyle  completed  by 
drawing  the  extended  leg  forcibly  inwards.     The  loose  condyle 
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can  then  be  felt  to  be  displaced  upwards  over  the  sawn  siirfar*e 
of  tho  femur  (Fig.  Ia8). 

Neither  draimi*^e-tul>e  nor  sutures  are  required. 
The  operation  has  been  performed  by  the  chisel  instead  of 
bj  the  saw. 

No  vessels  of  any  magnitude  ought  to  be  wounded,  but 
there  may  be  considerable  oozing  from  the  cut  surface  of  the 
bone.     \'ery  great  care  must  be  taken 
that  the  saw  does  not  ta^vel  into  the 
popliteal  space, 

CoTitmevL — This  operation  has  been 
praptically  abandoned  in  favour  of  one 
of  the  two  other  methods  described. 
Indeed,  Professor  *igston  huiiself  has 
expressed  a  preference  for  Macewen's 
operation  in  the  place  of  the  procedure 
km>vvn  by  his  name. 

The  objections  to  Ogston  s  operation, 
when  compared  with  fJie  two  other 
methods,  are  these :  The  joint  is  opened 
up,  the  synovial  membrane  is  torn,  and 
both  blood  and  bone-dust  can  find 
their  way  into  the  articular  cavity.  Synovitis  and  stifiriess  ot 
the  joint  may  therefore  result.  The  posterior  crucial  ligament 
is  damaged  by  the  saw,  the  epiphyseal  line  is  cut  through, 
and  a  very  large  section  of  cancellous  bone  is  produced. 

In  the  other  operations  the  joint  is  not  ojx^ned,  the  wound 
is  free  from  bone-dust,  no  ligaments  are  interfered  with,  the 
epiphysis  is  not  encroached  upon,  and  the  bone  section 
involves  a  comparatively  small  area. 

With  regard  to  the  tii*st  two  operations  de^crilHui — viz. 
osteotomy  of  the  shaft  and  Macewen's  operation — the  points 
w^hifh  have  been  urged  in  favour  of  the  former  procedure  have 
been  detailed  in  the  connnent  made  upon  that  measure.  The 
special  advantages  which  are  claimctl  for  the  supra-condyloid 
osteotomy  are  these : — ^The  bone  is  divided  nearer  to  the 
seat  of  the  deformity,  and  tiie  sections  of  bone  left  by  the 
osteotome  are  sutheiently  wide  to  allow  of  their  being  bnnight 
well  together  and  kept  in  safe  conttict  during  the  progress  ei 
the  after-treatment 
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CHAPTER    IV. 

Osteotomy  for  Faulty  Anchylosis  of  the  Knee-Joint. 

This  operation  is  carried  out  in  eases  of  angular  anchylosis 
of  the  knee  in  which  the  deformity  is  considerable,  in  which  a 
less  complete  measure  would  be  ineffectual,  and  in  which  no 
active  disease  is  present. 

Operation, — The  femur  is  divided  at  the  same  level  and  in 
the  same  manner  as  in  Macewen's  operation.  The  osteotome, 
liowever,  is  made  to  divide  the  anterior  part  of  the  bone  in  its 
entire  breadth,  and  is  so  manipulated  that  the  posterior 
laminae  of  the  femur  are  alone  left  imsevered.  When  this  has 
been  effected,  the  bone  is  straightened  from  behind  forwards, 
the  remaining  part  of  the  osseous  tissue  giving  way  under  the 
gradual  pressure  applied. 

Great  care  must  be  taken  that  the  osteotome  is  not  driven 
through  the  bone  into  the  popliteal  space. 

The  limb  is  adjusted  as  for  fractured  femur,  and  is  most 
conveniently  placed  upon  a  Macintyre's  splint. 

It  will  seldom  be  safe  or  possible  for  the  fully-extended 
position  to  be  assumed  at  once.  The  limb  is  therefore  put 
up  in  the  posture  of  slight  flexion. 

Comment — If  the  deformity  be  such  that  the  femur  and 
tibia  form  nearly  a  right  angle  with  one  another,  then  it  is 
improbable  that  mere  linear  osteotomy  of  the  femur  will  suffice 
to  correct  the  deviation. 

In  such  a  case  it  may  be  necessary  to  remove  a  wedge 
from  the  anterior  surface  of  the  fenuir,  or  to  carry  out  a  double 
linear  osteotomy— as  Macewen  advises — viz.,  the  division  of 
the  fenmr  as  above  described,  and  a  division  of  the  tibia  just 
below  its  tuberosities  (page  515). 

In  these  cases  of  extreme  defonnity  great  care  nuist  be 
uken  in  extending  the  limb  after  the  operation.     The  tissues 
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of  the  popliteal  region  will  be  much  contracted,  and  a  gradual 
straightening  of  the  limb,  extending  over  a  week  or  more,  and 
associated  possibly  with  the  division  of  certain  tendons  and 
bands  of  jGGiscia,  will  be  advisable.  In  general  terms,  it  may  be 
said  that  the  limb  may  be  extended  with  safety  so  long  as  the 
tibial  arteries  pulsate  freely,  at  the  anUa 
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CHAPTER    V. 
Osteotomy  of  the  Tibia. 

Under  this  title  three  operations  will  be  descrilied : — 

1.  Linear  osteotomy  just  below  the  tuberosities, 

2.  Linear  osteotomy  for  bent  tibia. 

Z,  Cimeiform  t»steotoiiiy  fi>r  Lteiit  tibia. 

L  Osteotomy  of  the  Tibia  just  below  the  Tuberosities. 

This  operation  is  earned  out  in  the  treatment  otexeeptional 
cases  of  faulty  anchylosis  of  the  knee-jaint,  as  mentioned  in 
the  previous  chapter, 

Operaiion. — The  leg  is  firmly  fixed  upon  the  sand-pillow 
with  the  anterior  surface  well  exposed.  In  every  case  the 
lurgeon  stands  to  the  outer  side  of  the  limb  to  be  dealt 
with. 

A  spot  is  select4^d  just  below  the  tubercle  of  the  tibia,  and 
a  transverse  incision  of  the  necessary  width  is  made  over  the 
anterior  tibial  border.  The  osteotome  is  introduced  and  the 
bone  di\ided  transversely. 

The  instrtiment  attacks  first  the  anterior  aspect  of  the 
bone,  and  then  follows  the  internal  surface  mitil  the  |x>sterior 
aspect  is  reached.  The  inner  segment  of  the  bone  having 
been  thus  divided  from  before  backwards,  the  instrument  is 
now  so  directed  as  to  cut  from  within  outwards.  In  this  way 
all  the  bone  may  be  divided  with  the  exception  of  its  posterior 
lamella,  which  are  fractured  by  pressure  appHed  in  the 
antero-posterior  plane, 

(ireat  care  must  be  taken  of  the  tissues  which  skirt  the 
external  surface  of  the  tibia. 

The  great  vessels  at  the  back  of  the  Uinb  are  weD  protected 
by  the  poplitens  muscle  and  the  iaseia  which  covers  it, 
although  in  cases  of  long-standing  anchylosis  the  muscle  iv  ill 
be  much  atrophied. 

The  fibula  does  not  require  to  be  divided. 
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2.  Linear  Osteotomy  for  Bent  Tibia. 

Tliis  operation  will  siittice  for  the  larger  proportion  of  cases 
of  bent  tibia,  ilr  Jacobson  considers  it  to  be  especially 
applicable  to  caaes  in  which  the  bone  is  bent  lalenJIy.  and  in 
which  the  bend  is  most  marked  at  the  junction  of  the  middle 
and  lower  thirdsv 

The  aection  of  the  bone  is  most  usually  transrerse  (Fig. 
159). 

ilr.  Barker  advises  an  oblique  division  of  the  bona  The 
plane  of  the  oblique  line  of  section  must  vary  with  the 
direction  of  the  tibial  curve.  If  convex  inwards,  the  bone  is 
divided  from  above  downwards,  and  from  before  backwards : 
if  curved  forwanls.  the  plane  of  section  should  be  from  above 
downwards,  and  from  within  outwarda  It  is  maintained 
that  these  lines  of  section  permit  the  deformity  to  be  cor- 
rected with  the  least  possible  displacement  of  the  fracttued 
surfacea 

Opmution, — 1.  If  the  osteotome  be  employed,  the  pro- 
cedure is  carried  out  in  the  manner  already  described,  the 
situation  of  the  incision  depending  upon  the  position  of  the 
bone  section.  The  site  of  the  nutrient  carnal  of  the  tibia  with 
its  large  blood-vessel  must  be  borne  in  uiintL  In  all  but  verj^ 
exceptional  instances,  the  bone  section  will  be  found  to  be 
below  the  site  of  the  canaL  The  nutrient  artery  runs  down- 
wards in  the  bone, 

2,  If  the  saw  be  eniployed,  the  operation  may  l»e  carried 
out  as  described  by  Mr.  Jacohsnn  : — 

*'  The  parts  being  cleansed,  and  the  limb  resting  on  ita 
outer  side  on  a  hrm  sund-bag.  the  surgeon  notes,  at  the 
anterior  and  inner  margins  of  the  tibia,  the  spot  whore  the 
curve  is  sharpest  Fixing  his  left  index  o%^er  tlie  inner 
margin,  he  enters  a  long  tenot<:)me  or  narrow  bistoury  exactly 
over  the  crest  of  the  til»ia,  sends  it  down  under  the  skin,  over 
the  inner  surface  of  tlie  bone,  iiU  its  point  is  felt  just  beneath 
the  tinger;  it  is  here  pushed  tlii*ough  the  skin  to  make  a 
counter-puncture  for  drainage.  The  knife,  hitherto  held 
horizontally,  is  now  turned  vertically,  and  cuts  tinnly  on  the 
bone,  dividing  the  periosteum — thick  in  these  cases — ^in  one 
line  right  across  the  iimer  surface  of  the  til>ia.  As  the  knife 
is  witlidrawn,  it  is  made  to   enlarge  the  wound  of  eniraiica 
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filightly,  to  make  room  for  the  saw.  This  (Adams*)  is  now 
introduced  in  the  same  way  as  the  knife,  carried  horizontally 
down  to,  hut  not  through,  the  puncture  through  the  skin  nn 
the  inner  border  of  the  tibia.  The  left  index  keeping  guard 
At  this  spot,  the  saw  is  turned  towards  the  bone,  and  cuts 
through  the  inner  twothirds  of  it  The  entrance  of  the  saw 
into  cancellous  tissue  can   be   known  by  the  diminution  o( 
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[,  lflO.^]>bgimm  raprtticntintf  ft  ettrved  tibia— a^  With  *  we«lyo  removed  fur  thti 
mrpoM  of  tinitfhteiunj;  the  bone;  B,  The  aMue  with  the  bone  stmightened;  c, 
Hm  iftme  with  tBe  bone  timplj  divided  uid  stntighteaed*    {ModiJUdfi'9m  Little,) 


resistance  and  the  mereased  bleeding  which  often  occurs ;  but 
tbe  best  test  of  the  depth  to  which  the  operator  has  arrived 
is  the  depth  of  the  groove  in  which  the  saw  has  sunk. 

"  When  the  bone  is  sawn  suthciently,  carbolised  lint  is 
placed  on  the  wound,  and  the  surgeon,  firmly  placing  his  two 
hands  close  together,  immediately  above  and  below  the 
wound,  sharply  carries  the  lower  fragment  outwards. 

"  If  the   saw  has  been  sufficiently  used,  the  tibia  snaps 

stinctly.  and  the  fibula  yields   with    a   '  green-stick '  sen- 

[«ation.    Great  care  must  be  taken  to  exert  the  force  just  on 

rthe  sawn  portion,  or  the  hgaments  of  the  ankle  or  superior 

ftibio-fibuiar  joint  may  be  strained  and  damaged.    ...    A 

lorsehair  drain  should  be  inserted." 
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Cmrnnent—Of  these  two  methods,  the  foniier  should  l»e 

selected  whenever  possible,  for  the  reasons  which  have  been 

already  given  (paee  5581 

/  3.  Cnneiform  Osteotomy  for  Bent  Tibia. 

This    operation     is    carried    out   in    rJie 

manner  already  described  ijm^  558).     The 

base  of  the  wedge   will   usually   eorrespond 

to  the  crest  of  the  tibia  (Fig.  160),  and  will 

measure  about  three-quarters  of  an  inch  in 

/  M  breadth. 
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Fig.    160.— ccymx- 

FOBM  OSTBOtOMT 
FOB    CTVTXn   n- 


In  aggravated  cases  of  hallux  val^^fus 
the  condition  may  be  remedied  by  the  follow- 
ing simple  operation,  described  by  Mr  Barker 
('*  Manual  of  Surgical  Operations,"  page  99X 
The  originator  of  the  operation  was  a  student 
of  University  College  Hospital 

03>eration,— The  patient  lies  upon  the 
aflected  side;  the  foot  is  supported  upon  a 
sand-pillow,  and  is  drmly  held  with  its  inner 
border  tumetl  upwarda 

"The  head  of  the   metatarsid   bone  of 
the  great  loe  is  detined  by  feeling  with  the 
■^  fingers,  and  an  incidon  alx)ut  an  inch  long  is 

made  on  its  inner  side,  commencing  over  the 
margin  of  the  cartilage^  and  dividing  ever\"thing  do\m  to  the 
periosteum,  to  the  tull  extent  of  the  incision.  Through  the 
latter  the  chisel  is  inserted,  and  then  turned,  so  that  its  edge 
shall  be  across  Uie  neck  of  the  bone,  at  a  point  about  half  an 
inch  from  the  head  A  few  stroke  of  the  mallet  will  now 
divide  the  bone  almost  through,  the  remainder  V>eing  left  for 
fomhle  fraetura  The  chisel  is  then  withdrawn,  while  a 
sponge  m  pragsed  round  its  blade,  and  with  the  sponge  still 
pveftsdd  l^htly  on  the  wound,  the  toe  is  forcibly  brought 
inwsrda  tnio  a  smight  line.  A  slight  antiseptic  dressing. 
coverad  by  a  straight  splint  for  tbe  inside  of  the  foot,  to 
which  the  ice  is  seeured,  oompletos  the  procedure.  If  there 
be  any  difficulty  in  bringii^  the  loe  into  a  straight  line,  a 
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small  wedge  may  be  removed  from  the  bone,  instead  of  its 
simple  section,  after  which  the  difficulty  will  disappear." 

Comment — No  structures  of  importance  are  divided,  and 
no  sutures  are  necessary. 

Excision  of  the  metatarso-phalangeal  joint  has  been  per- 
formed for  the  relief  of  hallux  valgus,  but  the  operation  is 
needlessly  severe,  and  is  in  every  way  inferior  to  the  measure 
just  described. 
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CHAPTER   VL 

ClTNBIPORM  OSTEOTOJIT    FOR   InTETERATK  ClUB-FoOT. 

In  this  operation  a  wedge-shaped  piece  of  bone  is  reiaoved 
from  the  outer  side  of  the  foot  at  the  site  of  the  modio-tar^ 
joint 

The  cases  selected  for  this  method  of  treatment  are  ex- 
amples of  very  extreme  and  intractable  club-foot,  which  have 
reaiated  treatment  by  tenotomy,  manipulation  and  apparatus, 
which  are  associated  with  distinct  changes  in  the  shapes  of 
the  tarsal  bones,  and  in  which  it  is  evident  that  no  step  short 
of  the  removal  of  osseous  tissue  can  alter  the  shape  of  the  foot 

The  rudiment  of  the  present  operation  dates  firom  1854.  in 
which  year  Dr.  Little  suggested  the  excision  of  the  cuboid  in 
severe  talipes  equino-vanis,  and  Mr.  Solly  performed  the 
actual  operation  involving  the  removal  nf  that  bone  {Med,- 
Chir.  Traivs.,  1857,  page  118^  Mr,  Davies-CoUey  removed  a 
wedgenshaped  piece  of  the  tarsus  in  1878,  but  with  Mr.  Davy 
must  rest  the  credit  of  having  formulated  the  present  opera- 
tion, and  of  having  illustrated  it  by  a  number  of  cases  (Med,- 
Ghvr,  Tfu7is,,  1885,  page  139> 

The  Size  of  the  Wedge.— The  dimensions  of  the  portion  of 
bone  removed  must,  of  necessity,  depend  upon  the  degree  of 
the  deformity.  In  talipes  equino-varus  the  base  of  the  wedge 
is  at  the  outer  side  of  the  foot,  and  is  mainly  represented  by 
the  cuboid  ;  the  apex  will  be  at  the  scaphoid  bone,  the  distal 
side  of  the  wedge  will  be  represented  by  a  line  at  right  angles 
to  the  metatai'sal  bones,  and  the  proximal  side  by  a  line 
right  angles  to  the  long  axis  of  the  os  calcis. 

In  some  instances  the  wedge  is  composed  of  portions  of 
the  astragalus,  os  calcis,  scaphoid,  and  cuboid— the  last-named 
bone  predominating.  In  rarer  cases  it  is  found  to  contain 
portions  of  every  one  of  the  tarsal  bones,  and  the  bases  of  the 
foui'  outer  metatarsal  bones  also.    The  wedge  has  by  some 
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surgeons,  notably  by  Mr.  Lund,  been  made  to  include  the 
afitnigalu&  only. 

I  In  talipes  equinus  the  base  of  the  wedge  is  on  the  dorsum 
of  the  foot  and  its  apex  in  the  sole.  The  bones  represented 
in  the  wedge  are  portions  of  the  os  calcis,  astragalus,  scaphoid, 
and  cuboid ;  and,  in  severe  casas,  portions  of  the  bones  anterior 
to  the  two  last-named  may  find  their  way  into  the  wedge. 

I  In  removing  a  wedge  of  ordinary  dimensions  no  important 
muscular  attachments  are  concernefL  Slips  from  the  tibialis 
posticus  will  have  to  be  sevei*ed,  and  the  origin  of  the  flexor 
brevis  hallucis  detached  from  the  cuboid*  The  latter  muscle 
wiU  probably  be  represented  by  atrophied  tissue. 

OPERATION    FOR    TALIPES    EQUINO- VARUS. 

The  patient  is  placed  upon  the  back,  with  the  hip  and 
knee  a  little  Hexed,  and  the  sole  of  the  foot  resting  upon  a 
Band-pillow  on  the  table.  The  surgeon  stands  to  the  outer 
side  of  the  limb,  and  an  assistant  opposite  to  him  grasps  the 
foot  and  leg,  and  steadies  the  extremity  or  moves  it  as  re- 
quired.    The  operation  is  usually  carried  out  as  follows  :^ 

The  out.er  surface  of  the  foi>t  ha\dng  been  well  exposed, 
and  the  cuboid  defined,  an  oval  piece  of  skin  is  excised  from 
the  outer  side  of  the  foot  over  that  bone.  The  long  axis  of 
the  oval  will  be  in  the  long  axis  of  the  foot,  and  vdW  be  equal 
in  extent  to  the  base  of  the  wedge  of  bone  to  be  removed. 
This  piece  of  skin  will  include  the  mass  of  thickened  epi- 
dermis and  the  bui*sa  which  are  usually  found  over  the  cuboid 

The  inner  side  of  the  foot  is  now  exposed »  and  at  the 
"stereotyped  crease  of  skin/*  and  in  a  line  over  tlie  astragalo- 
0caphoid  joint,  a  vertical  cut  is  made  (from  dorsum  to  sole) 
of  sufficient  length  to  include  the  thickness  of  the  scaphoitl 
bana  At  this  incision  will  fall  the  apex  of  the  wedge  ;  its 
base  is  represented  by  the  part  from  which  the  skin  has  been 
already  removed. 

The  foot  is  now  finnly  fixed  so  as  to  bring  the  dorsum 
well  into  ^new,  and  with  an  elevator  the  tendons  and  all 
the  soft  parts  are  raised  from  the  dorsum  of  the  tarsus  The 
elevator  is  introduced  through  the  outer  incision,  and  the 
surgeon  works  from  without  inwards.  The  instrument  must 
be  kept  close  t*»  tiro  bone,  and  the  area  to  be  represented  by 
the  wedge  must  be  laid  entirely  bare. 
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A  curved  director  or  a  slender  metal  spatnla  is  now  introK" 
duced  between  the  bones  and  the  soft  parts  which  have  been 
raised  from  the  dorsimi.  This  instrument  is  used  for  the 
purpose  of  protecting  the  soft  parts  whOe  the  saw  is  being 
passed  Its  extremity  shoyki  present  at  the  inner  womii  A 
fine  key-hole  saw  is  now  applied  to  the  bones,  and  a  wedge- 
shaped  piece  sawn  out  The  saw  is  made  to  eut  from  the 
dorsum  towards  the  plantar  surface,  and  the  point  of  the  saw 
should  be  allowed  to  project  through  the  internal  wound 
The  distal  side  of  the  wedge  should  be  sawn  first,  and  then 
the  ankle-joint  side.  Tlie  director  or  protecting  spatula  ia, 
of  course,  placed  over  the  saw  in  either  locality. 

Great  care  must  be  exercised  as  the  saw  approaches  the 
tissues  of  the  sole.  The  wedge  is  now  seized  with  liun  forceps, 
and  is  loosened.  As  tlie  surgeon  cbags  upon  it  ^vith  the  left 
hand,  he  clears  the  plantar  surface  of  the  bones  to  be  removed 
with  a  narrow  scaljiel  or  with  curv^ed  scissors.  The  wedge 
can  usually  be  lifted  out  in  one  piece.  Any  hiemorrhi^ 
having  been  dealt  with,  the  portions  of  the  ibot  are  brought 
together;  and  if  the  deformity  be  not  fully  eorreeted,  a  little 
more  bone  may  be  removed  with  the  saw  or  with  a  chisel 
fi*om  one  or  other  side  of  the  wedge-shaped  gap. 

The  large  gap  should  now^  l>e  well  washed  i»ut  by  a  stream 
of  water  from  a  suitable  UTigator.  In  this  way  all  bone-diist 
and  dehrw  are  removed 

The  w^>unds  are  closed  with  sutures,  and  a  drain  may  be 
introduced  into  the  lower  part  of  the  external  wound 

It  is  not  necessary  that  the  bones  be  sutured  together* 
Tlie  Ihnb  is  finally  placed  upon  a  suitable  splint,  either  upon 
the  special  apparatus  designed  by  Mr.  Davy  or  upon  a  back 
splint  with  two  side  spliuts— the  outer  one  havuig  an  inter- 
ruption—such as  would  be  employed  in  the  treatment  uf  a 
compoimd  tracture  of  the  fx»t  A  large  sponge  dusted  with 
iodoform  forms  a  suitable  dressing.  There  will  probably  be 
much  oozing  at  first     Primary  healing  may  be  anticipated. 

The  limb  is  treated  as  if  it  were  the  seat  of  a  comiX)und 
fracture  of  the  foot 

Comvient — Mr  Davy  employs  an  elastic  tourniquet  in 
perfonuing  this  operation,  but  most  surgeons  will  prefer  to 
do  without  this  appUance.     It  is  quite  unnecessary. 
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Mr  Barker  would  substitute  for  the  removal  of  the  oval 
piece  of  skin  a  straight  incision  nmning  along  the  outer 
surface  of  the  cuboid  (from  the  neck  of  the  os  calcis  to  the 
base  of  the  lifth  uietatursal)  in  cases  whei-e  there  is  little  or 
no  thickening  of  the  skin  over  the  cuboid. 

Hr.  Davj^  employs  special  instrunicots,  viz.,  a  blunt  curved 
kmie,  a  kite-slmped  direc^tur,  and  a  pri>L*e-pointed  saw;  but 
there  is  not  the  lejxst  difficulty  in  the  way  of  performing  the 
operation  by  the  usual  surgical  instmments. 

Mr,  Jacobson  makes  a  T-shaped  incision  with  tltc 
horizontal  hmb  along  the  outer  side  of  the  foot  over  the  os 
calcis  and  cuboid,  and  the  vertical  one  at  a  right  angle  to 
it,  passing  across  the  dorsum  and  ending  over  the  scaphoid* 
The  soft  parts  are  raised  as  flaps. 

In  performing  this  operation  I  have  in  all  cases  employed 
a  single  horissontal  incision,  and  have  made  no  use  of  an  inner 
wound.  I  have  cleared  the  bones  with  a  Farabeufs  nigine, 
and  have  made  the  section  of  the  bones  with  a  ehisitl  In 
most  of  the  cases  the  distal  bone  incision  has  been  through 
the  cuboid,  and  the  proximal  incision  through  the  nock  of  the 
OS  calcis.     The  apex  of  the  wedge  is  at  the  scaphoid. 

In  my  opinion  the  chisel  is  infinitely  to  be  preferred  to 
the  saw.  In  each  case  up  to  the  present  time  healing  by  first 
intention  has  followed 

Remdh. — Union  should  be  firm  in  six  or  eight  w^eeks. 
Mr.  Davy  has  performed  twenty -six  operations,  with  one  death. 
The  average  stay  in  the  hospital  was  seventy-seven  days. 

All  the  patients  have  been  enabled  to  walk  and  perform 
the  daily  routine  of  work,  and  have  become  absolutely  planti- 
grade. A  useful  but  slightly  shortened  foot  results,  ilovc- 
ment  in  the  ankle-joint  may  be  lost 

In  some  cases  the  application  of  a  fixed  dressing  has  been 
found  necessary  for  some  time  after  the  splint  has  been  re- 
moved.    In  others  a  high  boot  has  been  worn. 


OPERATION    FOR  TALIPES   EQUIXUS. 

The  operation  carried  out  by  Mr.  Davy  m  this  form  of 
dub-foot  diffei's  but  very  slightly  from  that  just  described, 
and  the  general  observations  tmd  comments  made  upon  that 
proceflure  may  be  considered  to  apply  to  this. 
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The  medio-tarsal  joint  having  been  defined,  two  wedge- 
shaped  pieces  of  skin  are  removed — one  from  the  outer,  and 
die  other  from  the  inner  side  of  the  foot  The  apex  of  each 
cutaneous  wedge  is  on  the  plantar  surface,  while  the  base  is 
on  the  dorsum,  and  the  size  of  the  bared  area  will  depend 
upon  the  si^e  of  the  bony  wedge  to  be  removed. 

The  soft  parts  are  cleared  from  the  dorsum^  and  the  wedge 
is  cut  out  with  the  saw  or  chisel  with  the  same  precautions 
and  in  the  same  manner  as  have  been  already  describei 

The  wedge  may  be  extracted  in  one  piece  in  the  form  of  a 
bony  key-stona 

The  after-treatment  of  the  case  is  the  same  as  has  been 
already  detaQed,  and  the  results  of  the  few  operations  of  this 
kind  which  have  been  performed  are  included  in  the  remarks 
that  precede  this  section. 

Comment, — In  the  place  of  the  cutaneous  wedges,  straight 
or  T-shaped  incisions  may  be  employed.  The  bones  are  best 
cleared  with  the  njgine,  and  the  chisel  is  decidedly  to  be 
preferred  to  the  saw. 

OPERATION   FOR   CONFIRMED   FLAT-FOOT. 

The  treatment  of  extreme  flat-foot  by  the  excision  of  a 

wedge  of  bone  was  inlroduced  by  Mr.  Golding  Bird  in  1878. 
{Sm  paper  in  Lancet,  April  6th,  1889.)  The  wedge  was  taken 
from  the  inner  side  of  the  foot,  and  was  composed  either  of 
the  scaphoid  alone,  or  of  the  scaphoid  tc^gether  with  the  head 
of  the  astragalus.  Dr.  Ogston  (Trans.  3h'iL  Soe.,  1884)  excised 
the  astragalo-scaphoid  joint  in  such  a  way  that  the  parts  re- 
moved were  wedge-shaped.  He  then  fixed  the  astragalus  and 
scaphoid  together  with  pegs. 

An  article  by  ]\lr.  Davy  {Lancet,  April  6th,  1889)  may  be 
consulted* 

The  actual  operation  necdR  no  detailed  description.  The 
bone  is  exposed  by  a  simple  incision,  and  the  partes  to  be  re- 
moved  are  bart^d  with  a  rugine.  The  wedge  is  cut  out  with  a 
chisel  and  mallet  No  tourniquet  is  required.  The  foot  is 
adjusted  upon  a  suitable  splint  after  the  operation,  and  is 
t rtatod  as  a  compound  fracture.  There  is  no  need  to  fix  tbe 
bones  together  by  pegs  or  sutures. 
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CHAPTER    VIL 

Operative  Treatment  of  Ununited  Fracture. 

Without  entering  into  the  general  question  of  the  in- 
dications for  intarference  in  cases  of  ununited  fi-acture,  it  i» 
necessary  to  point  out  that  delayed  union  of  broken  bones  h 
not  uncommon ;  that  so-called  non-union  depends  upon  many 
conditions,  sf>mo  consfitutional.  some  local ;  and  that  often 
in  cases  which  have  apparently  become  hopeless  much  can 
be  done  by  general  treatment  and  by  simple  local  measures 
which  are  short  of  operation, 

1.  uiruNrrED  fracture  of  long  bones. 

In  dealing  with  ununited  fractures  of  such  bones  as  the 
femur,  the  humerus,  the  tibia,  and  the  radius,  the  operative 
measure  which  appears  to  me  to  be  the  best,  the  simplest,  and 
the  most  complete  consists  in  resecting  the  ends  of  the 
broken  bone,  and  then  retaining  them  in  accurate  apposition 
by  means  of  splints.  Of  the  dirterent  measures  of  which  I 
have  myself  made  use,  none  has  given  such  satisfactory  results 
as  has  this  simple  procedure. 

Certain  of  the  modes  of  treatment  advised  have  little 
to  recommend  them.  Among  such  must  be  named  the 
passing  of  a  large  tenotome  between  the  fragments,  the  intro- 
duction of  a  set  on,  the  inserti<-in  of  gilt  steel  needles  into  the 
bone,  or  the  drivmg-in  of  a  number  of  ivor}^  pegs. 

These  timid  and  half-hearted  measures  were  possibly 
justified  in  the  days  which  preceded  the  introduction  of  anti- 
septic methods  in  the  treatment  of  wounds.  They  are  feeble 
measures,  which  are  blindly  administered,  and  which  appear 
to  trust  more  to  good-fortime  than  to  sound  science. 

At  the  present  day — when  the  making  of  a  large  wound 
is  (within  reasonable  limits)  not  much  more  serious  than  the 
making  of  a  small  cme— these  imperfect  operations  have  little 
reason  for  their  existence. 


586 


OPERATIVE   SUUGERY. 


The  introduction  of  a  Baton  is  a  distinctly  dangerous  and 
reckless  measiire ;  the  passage  of  a  tenotome  may  not  be 
dangerous,  but  it  is  purposeless,  and  has  every  prospect  of 
being  futile. 

If  the  bone  has  to  l>e  expt>sod  in  order  that  it  may  be 
drilled  and  stimulated  by  ivory  pegs,  it  is  a  question — when 
once  the  deep  wound  has  been  made-^ — whetlier  the  best 
possible  procedure  is  being  carried  out 

If  a  considerable  mass  of  muscular  tissue  mtervenes 
between  the  fi-agments,  the  pegs  will  do  little  good,  and  the 
risks  of  the  wound  will  have  been  incurred  for  nothing. 

Aft-er  the  resection  operation,  on  the  other  hand,  the  ends 
of  the  broken  b^>ne,  freshened  and  freed  of  all  intervening 
tissue,  are  brought  into  actual  and  close  contact,  and  may  be 
said  to  be  placed  in  the  best  condition  for  uniting.  If  the 
surgeon  be  of  opinion  that  the  formation  of  new  bone  will  be 
stimulated  by  the  introduction  of  ivory  pegs,  this  measure 
may  be  adopted  as  an  additional  feature  of  the  operation. 

The  question  of  wiring  the  fraLfinents  will  be  considered  in 
a  separate  section. 

The  Operation  by  Bssecting  the  Ends  of  the  Bone. 

BetV»re  under  taking  this  operation,  the  surgeon  shoidd 
understand  that  its  success  depends  more  upon  the  com- 
pleteness of  the  arrangements  that  are  made  for  keeping 
the  bones  in  position  after  the  operation  than  upon  the  opera- 
tion itself,  provided  the  latter  be  carried  out  with  due 
care.  Tlie  operation  involves  the  making  of  a  compound 
fracture,  the  limb  is  at  the  time  tl ail-like  and  distorted,  the 
muscles  are  shortened,  the  fragments  are  very  pos&ibly  dis- 
placed. 

In  these  circumstances  it  is  necessary  that  the  most 
efficient  form  of  splint  should  have  been  prepared,  and  that 
all  arrangements  should  have  been  made  for  tixing  the  limb 
and  maintaining  such  extension  as  may  bo  necessary. 

In  deulinj^  with  a  fracture  of  tlie  femur  in  an  adult  it  is 
well  that  the  operation  be  performed  as  the  patient  lies  up«>n 
the  bed  ho  wUl  occupy  throughout  the  whole  treatment 
Much  moving  of  the  patient  after  the  operation  is  very  un- 
desmible,  and  a  long  thigh  splint  vnth  extension  apparatus 
cannot  be  conveniently  applied  upon  the  operation-tabkt. 
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in  the  adjusting  of  the  fragments,  and  infinite  and 
continued  care  in  the  after-treatment,  are  the  main  elements 
of  success  in  the  present  class  of  case. 

The  principal  leatures  of  the  operation  are  the  following : — 

1.  The  strictest  antiseptic  measures  must  be  obsen^ed. 
It  is  essential  that  the  wound  should  heal  without  suppiu*a- 
tion, 

2.  The  incision  must  be  free.  In  many  instances  tlic 
wound  must  be  very  extensive.  A  small  incisiun  may  grf^atly 
compUcate  the  operation,  may  prevent  the  full  exposure  of  tlie 
bones,  and  may  lead  to  undue  contusion  and  laceration  of  the 
soft  papta  The  surgeon  is  likely  to  en*  iu  the  direction  of 
making  the  woimd  too  small  rather  tliao  too  large. 

3.  The  wound  should  be  in  the  long  axis  of  the  limb  as 
a  rule,  and  should  be  so  pkiced  as  to  reach  the  bone  by  the 
shortest  route  and  with  the  least  damage  to  the  soft  jiarts — 
the  nerves  and  the  blood-vessels  of  the  region. 

4  The  bones  must  be  well  exposed  and  cleared  of  the 
fibrous  and  cicatricial  tissue  which  will  probably  surround 
them.  This  tissue  need  not  be  removed,  but  the  bones  must 
be  well  freed  of  it. 

5.  The  free  end  of  each  fragment  shoidd  be  made  to  pro- 
ject in  turn  through  the  wound.  Tc^  eHect  tiiis  the  Umb  will 
probably  require  to  be  bent  at  an  acute  angle  at  the  seat  of 
fracture,  lai'ge  and  strong  retractors  will  be  I'equired,  and  the 
help  of  able  assistants. 

6.  Each  bone-end  should  be  bared  of  its  periosteum, 
which  is  turned  back  by  means  of  the  rugine  with  as  httlo 
disturbance  of  its  connections  with  the  surrouudiug  soft  parts 
as  is  possible.  It  is  only  necessary  that  the  actual  free  end 
of  the  bone  be  so  laid  bare. 

7.  With  a  fine  and  sharp  cliisel  the  operator  should  then 
proceed  to  remove  a  thin  lamella  from  the  end  of  the  bone, 
so  that  the  fresh  cancellous  tissue  is  exposed  over  the  entire 
section  of  the  shaft.  No  more  need  be  removed  than  is 
necessary  to  expose  a  surface  of  living  vascidar  and  active 
bone.  Both  fragments  are  to  be  treated  in  the  same  way. 
The  manner  in  which  the  Ixjne  is  cut  is  of  great  importance. 
The  chisel  should  be  so  employed  that  the  two  raw  sur&ces 
can  lie  in  contact,  and  can,  if  possible,  overhip. 
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While  there  is  applied  to  the  limb  the  fullest  amount  nf 
extension  that  an  assistant  can  exercise,  the  surgeon  should 
ascertain  what  position  the  firagments  will  occupy  when  the 
limb  is  finally  adjusted  upon  the  splints  he  has  prepared ;  and 
he  should,  if  necessary,  re-apply  the  chisel  until  the  two  firag- 
ments  fit  one  another,  and  are  made  to  lie  easily  in  contact 
\vhe!i  tlie  deformity  has  been  corrected. 

Mere  sawing-ofF  of  the  ends  of  the  bones  is  not  suflRcient^l 
nor  is  the  mere  baring  of  the  broken  extremities  all  that  is 
required.     The  bones  must  be  fashioned,  and  be  so  moulded 
with  the  chisel  that  they  maybe  brought  into  proper  contact 

Diu'ing  the  use  of  the  chisel  every  care  must  be  taken  by 
means  of  spatulie  and  retractors,  held  by  watchful  assistants, 
to  protect  the  soft  parts.  I  have  found  it  convenient  to  steady 
the  limb  against  an  iron  block  covered  irith  a  carbolised  towel 
during  the  time  the  chisel  is  being  used. 

8,  The  wound  cavity  should  then  be  well  flushed  out  with 
a  1--50  c^arbolic  solution,  directed  into  its  depths  by  a  suitable 
irrigator.  Sutures  are  appUed,  but  the  close  approximation  of 
the  margins  of  the  skin  wound  is  not  desirable.  I  have  never 
employed  a  drainage-tube  in  these  cases.  The  use  of  the 
eListic  tourniquet  is  to  be  avoided  whenever  possible. 

The  best  dressing  for  the  woimd  is  a  large  sponge,  or  a 
pad  of  Tillmann*s  dressing,  well  dusted  with  iodoform. 

The  limb  must  finally  he  well  and  carefully  secured  upon 
a  splint,  and  fixed  in  the  best  possible  position.  It  may 
necessary  to  divide  a  tendon  now  and  then,  or  sever  rigid 
bands  of  cicatricial  tissue. 

In  neglected  fractures  of  the  thigh,  in  which  non-union 
has  followed,  I  have  kept  the  patient  in  bed  for  a  week  or ; 
before  the  operation,  and  have  applied  extension  during  the 
wliole  of  that  time,  in  order  to  overcome  the  shortening 
produced  by  contracted  muscles  and  to  bring  the  limb  into  i 
goo<l  position. 

This  preliminary  measure  allows  the  swelling  which  often 
Burroimds    the  seat  of  fracture  to  subside,  and  enables  thej 
surgeon  to  make  trial  of  the  splint  he  proposes  to  employ  afteri 
the  operation. 

The  afber*treatment  of  these  cases  differs  in  no  way  from 
that  of  compound  fracture. 
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80  far  as  tlie  long  bonps  of  the  extreinities  are  concerned,  I 
think  that  this  measure  may  very  well  be  dispensed  witk 

I  made  use  of  it  at  one  time,  but  have  had  good  reasons 
for  abandoning  it 

In  the  first  place,  the  wire  can  play  but  a  feeble  part  in 
maintaining  the  fri^ments  in  position. 

It  is  not  consistent  with  simple  mechanical  principles  to 
assome  that  a  single  loop  of  soft  wire  can  have  great  efl'ect  in 
keeping  together  the  broken  ends  of  so  huge  a  bone  as  tho 
femur,  especially  when  the  thigh  is  tliat  of  a  well -developed 
adult.  The  boring  of  the  bones  and  the  passing  of  the  wire 
are  often  very  difficult  and  tedious  steps  tii  the  operation, 
and  may  greatly  extend  the  length  of  the  operation.  Much 
damage  has  been  done  to  the  soft  parts  in  this  stage  of  the 
proceeding. 

When  the  wire  is  being  twisted,  the  bones  may  appear  to 
be  in  good  position  ;  but  when  the  splint  is  applied,  or  the 
attitude  of  the  limb  altered,  the  wire  may  be  found  to  have 
but  httle  hold  upon  the  fragments. 

The  wire  may  be  so  applied  as  to  actually  prevent  the  best 
possible  adjustment  of  the  fragments. 

It  is  true  that  the  loop  may  be  retained  indefinitely  with- 
out the  patient  being  conscious  of  its  presence  in  the  limb ;  on 
the  other  hand,  it  has  caused  much  irritation,  has  indticed 
intense  neuralgic  pain,  has  apparently  led  to  suppuration  and 
to  a  hmited  necrosis  of  the  end  of  the  hone. 

In  the  case  of  a  suj>erficial  bone,  such  as  the  tibia,  the  wito 
loop  may  cause  ulceration  of  the  skin,  and  I  had  on  one 
occasion  to  remove  such  a  wire  on  this  acoount  many  months 
after  its  intradiiction. 

It  is  said  that  the  wire  excites  the  growth  of  new  bone ; 
but  if  it  does,  it  appears  to  eSect  its  end  at  a  great  cost 

The  removal  of  the  wire  after  a  period  of  six  or  eight 
weeks  is  often  a  matter  of  the  greatest  «lifticidty,  especially 
when  the  wound  has  soundly  healed  A  largo  incision  may  be 
requireil^  much  bruising  of  the  soft  parts  may  be  involved, 
and  at  the  end  the  loop  often  breaks,  and  a  piece  of  the  wire 
has  to  be  abandoned  in  the  deptlis  of  the  limb. 

If  the  ends  of  the  wire  be  allowed  to  project  through  the 
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wound,  an  unnecessary  complication  of  the  operation  is 
iovolved,  and  the  wire  aets  the  part  of  a  seton. 

<  *n  the  other  hand,  if  care  be  taken  to  correct  the  shorten- 
ing so  far  as  p^issible  before  the  operation.  If  every  measure  be 
observed  which  will  improve  the  local  condition  of  the  limb, 
and  if  the  bone-ends  be  brought  well  together  during  the 
operation,  an  apparatus  will  keep  the  fraLjinents  in  position, 
provided  the  surgeon  is  careful  in  the  selection  of  the 
appliance,  and  still  more  careful  in  the  details  of  the  after- 
treatTuent- 

It  is  probable  that  in  the  case  of  both  the  humerus  and 
the  femm:  a  considerable  degree  of  extension  may  have  to  be 
maintained,  but  the  use  of  the  wire  would  not  make  that 
necessity  the  less, 

I  have  operated  by  the  resection  method  above  described 
ujwn  ununited  fractures  of  the  humerus,  femur,  tibia,  and 
radius,  and  have  obtained  better  results  by  that  means  than 
ever  attended  the  earlier  operations  in  which  I  wired  the  frag- 
ments together. 

As  a  practical  measure  the  wire  is  a  delusion  and  a  snare ; 
so  tar,  certainly,  as  the  long  bones  are  concerned, 

2,    UIJUNITED    FRACTURE   OF   SHORT   BONES. 

The  bones  considered  under  this  heading  are  the  patella 
and  tlie  olecranon. 

The  Patella. — It  is  assumed  that  such  operations  as  are 
here  described  are  applicable  to  cases  of  ununited  fracture,  cuses 
in  which  treatment  has  been  ineffective,  and  in  which  eon- 
siderable  impairment  of  the  use  of  the  limb  has  resulted.  It 
must  be  assumed  also  that  the  question  of  wearing  an  instru- 
ment has  been  considered  as  an  alternative  Ui  operative 
interference,  and  that  the  gravity  of  any  measure  which 
involves  the  opening  of  the  knee-joint  has  been  discussed. 

It  would   appear   that   the   treatment  of   recent  simplej 
fractures  of  the  patella,  by  openini;^  tlie  knee-joint  and   wirin 
the  fnigments  together,  has  not  come  into  general  use  among 
surgeons.     Indeed,  it  must  be  conlessed   that   in    the  great 
majority  of  cases  a  very  satisfactory  degree  of  success  attends 
the  ordinary  and  simpler  luodes  of  deahng  ^rith  the  fi-acture. 

In  cases  of  i'i>mpound   and  comminutetl    fractures    the 
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tion  of  wiring  fragments  togetlier  in  the  primaiy  treat- 
ment of  the  lesion  may  he  eoosidored  in  certain  instances. 

1,  The  Wiri'iig  of  the  Fragrnfuts. — This  operation  was  in- 
troduced by  Sir  Joseph  Lister  in  1H83,  and  is  eiirried  out,  it  is 
needless  to  say,  under  the  most  careful  antiseptic  precautions. 

The  knee  being  extended,  a  vertical  incision  is  made  along 
the  fTitnt  of  the  knee-joint  over  the  centre  of  the  patellar  frag- 
inentJi.  This  median  cut  may  commence  one  inch  above  the 
iipj>er  fragment,  and  end  one  inch  below  the  lower. 

The  integuments  having  been  separated  by  retract*>rs,  the 
frf^»Ttients  are  exposed,  and  their  fractured  surfeiees  are  rleured 
of  the  fibrous  tissue  and  the  tlJckened  synovial  membrane 
which  will  cover  them. 

These  suri'aces,  w^hen  freed,  are  then  freshened  by  remov- 
ing a  thin  slice  of  the  bone  with  u  fine,  narrow  f  hiseL 

In  effecting  this  each  fragment  shoidd  be  steadied  by 
means  of  lion  forceps,  the  blades  of  which  are  without  teeth. 
A  small  piece  of  sponge  sht>uld  he  pressed  l>eneath  the  frag- 
ment  to  prevent  blood  from  nmniug  down  into  the  knee-joint. 

The  lower  fragment,  which  is  usually  also  the  smaller,  is 
the  less  easy  to  deal  wntli  of  the  two. 

The  bones  are  now  drilled  in  the  median  line  with  a 
carpenter  s  bradawL  The  drill*hole  runs  obliquely  from  the 
upper  or  lower  attached  surface  of  the  bono  (as  the  ease  might 
be)  to  the  deeper  layers  of  the  bone  which  are  next  to  the 
cartilage,  and  which  are  exposed  on  the  newly-freshened 
surface  (Fig.  161). 

It  is  important  that  the  driU- holes  should  be  both  pre- 
cisely in  the  median  plane,  or  the  fragments  will  be  tilted 
when  the  bone  is  tightened. 

Pure  silver  wire  one-sixt€^*nth  of  an  inch  thick  is  now  intro- 
duced, and,  after  the  sponges  have  been  removed  and  the  joint 
washed  out,  the  fragments  are  brought  together  and  the  ends 
of  the  wire  secured  by  njeans  of  one  complete  turn.  If  the 
wire  has  to  be  removed,  the  direction  of  the  twist  should  be 
noted. 

Those  who  advise  that  the  wire  be  retained,  cut  the  ends 
short,  and,  twisting  the  stump  of  wire  laterally,  hammer  it  flat 
upon  the  bone  (Fig,  161), 

If  necessary,  the  knee-joint  may  be  drained  by  means  of  a 
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«iiiaI1  tube  or  a  strand  of  horse^hair  passed  throuL'li  the 
posterior  part  of  the  capsule  of  the  joint  Such  a  drain  will 
probably  be  removed  at  the  end  of  twenty-four  hours. 

The  limb  is  adjusted  upon  a  straight  back-splint,  the  skin- 
ivound  is  closed  with  sutures  at  the  last  moment,  and  the 

after-treatment  of 
the  case  is  simply 
that  of  fracture  i>f 
the  patella 

Co^mment.  — 
The  transverse  in- 
cision advised  by 
some  writers  has 
little  to  recom- 
mend it^espectaUj 
when  there  is 
much  separation 
of  the  fragments. 
The  freshen- 
int^  of  the  bony 
surfaces  with  a 
saw  is  a  proceedin^^  that  is  to  be  condemned. 

There  is  often  considerable  difficidty  in  bringing  the 
fragments  into  close  contact,  and  some  partial  division  of  the 
rectus  muscle  may  be  necessary  before  this  end  can  be 
attained. 

When  the  lower  fragment  is  of  very  small  size,  the  diffi- 
culties of  the  operation  are  increased 

2.  The  Use  of  Malgaifpie's  Hooks, — ^I  have  already  men- 
tioned  certain  objections  which  appear  to  me  to  apply  to  the 
wiring  of  the  fragments  in  dealing  with  ununited  fixtures  of 
the  long  bonesv 

In  the  operation  just  described  the  wire  has  been  left  in 
situ  in  a  great  many  instances,  has  given  rise  to  no  trouble, 
and  has  led  to  most  excellent  results.  In  a  few  cases,  how- 
ever, trouble  has  supervened.  The  foreign  body  has  set  up 
irritation,  has  caused  pain,  has  prevented  kneeling,  has  inducer  1 
ttlceration  of  the  skin,  and  finally  has  led  to  caries  of  the  bone 
and  suppuration  of  the  knee-joint.  (See  cases  cited  by  Jacob- 
son,  **  C>perations  of  Sui^rvr  jiage  1030,  et  eetf) 
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i-emoval  of  the  wire  at  the  end  of  six  or  eight  weeks 
is  attendeil  with  difficulty,  involves  the  opening  up  of  the 

wound,  and  the  attempt  has  often  resulted  in  the  removal  of 
a  portion  of  the  wire  only. 

The  fullowing  method,  which  I  have  carried  out  with  very 
itisfactory  resuhs  in  several  instances,  appears  to  avoiii 
Brtain  of  the  objections  which  may  be  urged  against  wiring : — 
The  tirst  part  of  the  operation  is  conducted  precisely  in 
lie  manner  already  described  ;  the  fragments  are  exposed  and 
ieir  surfaces  are  freshened,  but,  instead  of  drilling  the  bones 
ad  bringing  them  t<3gether  with  wire,  they  are  approximated 
ltd  held  in  position  by  a  pair  of  modified  ilalgaigne's  hooks. 
\Se€  pai>er  by  the  author,  Brit  Jiled.  Journ.,  July  24,  1886.) 
The  points  of  the  hooks  are  inserted  on  each  side  of  the 
ian  bne.  are  di'iven  through  the  iminjurt^'d  skin,  and  are 
d  well  into  the  bone  near  its  attached  margin  (upper  or 
lower  border,  according  to  the  fragment  dealt  with).  As  the 
instrument  is  in  two  separate  parts,  the  ho<iks  are  at  first  fixed 
into  the  fragments  independently,  and  the  whole  apparatus  is 
made  one  when  the  two  hook-carrying  plates  are  brought 
together 

The  plates  are  now  screwed  together,  and  if  the  bones 
cannot  be  brought  close  to  one  another  they  may  be  approxi- 
mated as  nearly  as  is  possible,  and  the  screw  tightened  daily 
until  they  are  in  close  contact  In  exceptional  cases  it  may 
be  necessary  to  divide  some  fibres  of  the  re(*tus  umscle. 

In  most  instances  no  drain  is  required  The  limb  is 
secured  to  a  sti-aight  back-splint,  and  placed  upon  an  inclintMl 
plane.  The  wound  is  entirely  elosed  by  sutures,  and  it  unci 
the  apertures  formed  by  the  hooks  are  bui'ied  in  iod«iforni. 
1  The  general  management  of  the  hooks  is  discussed  in  the 
[laper  alrejidy  alluded  tt». 

The  h^x^ks  shoidd  l>e  retained  for  some  six  weeks. 
■  Although  I  have  employed  this  instrument  in  a  large 
number  of  cases,  and  in  patients  of  various  conditions,  I  have 
never  had  suppuration  follow,  and  in  no  instances  has  there 
been  any  substantial  rise  of  tempemture.  The  removal  of 
the  hooks  can  be  eflTeeted  with  the  greatest  easa 

I  would  venture  to  draw  attention  to  the  following  points 
rhich  appear  to  me  to  be  in  favour  of  this  method  : — 


505 


CHAPTER    YIIL 
Excision  of  Joints  and  BoNEa 

GENERAL   CONSroERATIONa 

By  the  term  "excision  of  a  joint"  is  implied  the  removal  of 
the  articylar  extremities  of  the  booes  entering  into  the  fonna' 
tion  of  the  joint,  t<')gether,  necessarily,  with  the  cartilage  and 
sjTiovial  membrane,  the  procedure  being  carried  out  with  the 
least  possible  amount  of  injuiy  t-o  the  surroimding  soft  parts. 

This  definitioD,  while  it  applies  precisely  to  the  usual 
excisions  of  the  knee  and  elbow,  is  allowed  also  to  include 
the  usual  exeisi  ms  of  the  hip  and  shoulfler  in  which  only  the 
articular  extremity  of  the  Ion;j;  bone  forming  the  joint  is 
removed. 

By  excising  a  joint  it  is  ofreii  possible  to  preserve  a  limb 
which,  but  for  this  operation,  would  be  subjected  to  amputation 

The  excision  of  a  bone  may  apply  either  to  the  complete^ 

removal  of  a  bone  together  with  its  articular  extremity,  e,g,, 

the  inferior  maxilla ;  or  to  the  removal  of  a  portion  of  a  bone, 

ig.t  the  diaphysis  of  the  humerus,  or  the  acromial  end  of  the 

^  clavicle. 

History  of  Excision  Operations* — In  the  works  of  the 

aider  writers,  from  Hippocrates  downwards,  the  removal  of 

'  bone  is    tulvised   in    certain   general    terms  and   in   certain 

conditions.      Under   the   influence   of  this   advice   it   would 

appear  thut  am  ng  ancient  surgical  operations  must  be  placed 

^the  removal  of  sequestra  and  the  sawing-uff  of  the  irreducible 

ids  of  bones  that  have  l^yen  exposed  in  comp  uind  fracture 

:  fiotnpound  rUslo^ation. 

The  excision  of  a  joint  as  a  drlinite  surgical  measure  is, 
however,  quite  a  modem  o}>cration,  and  dates  from  the  latter 
end  of  the  last  century. 

With  the  invention  and  introduction  of  the  operation  two 
names  are  conspicuously  associated^ — Park,  of  Liverpool:  and 
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Moreau,  of  Bar-sur-Omain.      The  early  work   of  these  two 
surgeons  appeiirs  to  have  been  independent  of  one  another. 

Park  performed  excision  of  the  knee  on  July  2,  1781» 
Hot  chronic  joint-disease.  The  patient  was  a  sailor  aged 
thirty-three,  and  he  made  a  perfect  recovery  (Park's  letter 
to  Sir.  Porcival  Pott,  September  IS,  1782). 

More^u  carried  out  an  excision  of  the  ankle  on  August 
13.  1782  i/Essai  sur  TEmploi  de  la  Resection  des  Os,"  by 
Morc*au  the  younger,  Paris,  1^03),  and  performed  excision  ol 
the  shoulder  in  1786,  and  excision  of  the  elbow  in  1794. 

Prior  to  the  ojierations  of  Park  and  Moreau  oertaiu 
procedures  of  a  less  definite  and  dehberate  character  had 
been  carried  out  Thus,  Felkin  of  Norwich  had  excised  the 
k^ee  for  dif^ise  in  I7(i2  (the  operation  being  recorded  in  one 
of  Park's  letters).  Bent,  of  Newcastle,  performed  excision  of 
the  shoidder  in  Oct<il»er,  1771  {Phil(js,  Tnins,,  1774),  and  Orri-il 
repeated  the  procedure  in  1778  (Philon.  Truns,,  1779X 

The  first  excision  in  modern  times  for  compound  dis- 
location  is  ascriljed  to  CcH:>jier,  of  Bungay.  The  joint  con- 
cerned was  the  ankle,  and  the  « operation  was  performed  some 
years  prior  to  1767.  {See  "Gooch's  Cases  and  Practical 
Eemarks  on  Snidery,"  1767.) 

The  first  excision  of  the  hip  was  performed  in  1818  by 
Anthony  White,  of  the  Westminster  Hospital  {Limdint  Mrd, 
Gitzette,  1832,  page  352).  Vigarous,  of  Monti>ellier,  advised  ex- 
cision of  joints  in  the  treatment  of  certain  gunshot  injuries 
("Opuscules"  1788),  and  Percy  appears  to  have  canie<l  the 
operation  out  in  1799* 

Charles  White,  of  Manchester,  removed  in  1708  a  con- 
siderable portion  of  the  diaphj*sis  of  the  humenis  (**  Cases  in 
Surgery,  with  Remarks,**  London,  1770),  with  the  result  that 
the  deficiency  was  so  made  good  by  new  bone  that  the  ciise 
attracted  great  attention. 

In  the  Phihfiffp/tinjl  Tnntf^'^u'tiAma  for  1766  is  *•  an  account 
of  the  extraction  of  three  inches  and  ten  lines  of  the  bone  of 
the  upper  arm,  which  was  followed  by  a  regeneration  of  tlie 
bony  matter^  with  a  description  of  a  machine  made  use  of  to 
keep  the  upper  and  lower  pieces  of  the  bone  at  their  proper 
disUuces;'  by  Prof  T^  Oit,  of  Rouen  :  tnmslirorl  I  v  ^vMa 
moncL 
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These  early  operations  were  not  very  extensive!)'  imitated, 
and,  indeed,  the  procethires  of  Park  and  Moreau  were  so 
vigorously  condemned  by  many  that  for  some  years  exckions 
were  but  very  rarely  performed. 

The  development  <  'f  the  operation  was  the  work  of  later 
surgeons.  In  Great  Britain  the  credit  of  placing  excision  of 
the  shoulder  and  of  the  elbow  amr»n^  recognised  methods  of 
treatment  must  rest  writh  Syme ;  and  a  like  comment  may  be 
applied  to  Feri;uson,  so  far  especially  as  the  knee  and  the  hip- 
rjoints  were  concerned.  Hancock  broiight  excision  of  the 
ankle  into  the  scope  of  modem  surgery,  and  Linter  the  opera- 
tion for  excising  the  wrist. 

The  credit  of  the  subperiosteal  method  must  rest  with 
Oilier,  of  Lyons.  Few  men  have  done  more  for  the  operative 
Burgery  of  the  joints  and  hones  than  has  this  surgeiin.  His 
elaborate  and  most  admirable  treatise  on  resections  contains 
the  most  complete  account  of  excisions  with  which  Uterature 
has  been  at  present  provided.  His  researches  into  the  growth 
and  formation  of  bone  and  the  action  of  the  periosteum  are 
well  known,  and  his  classical  work  should  be  consulted  by  all 
who  desire  a  fuller  knowledge  of  the  operations  with  which 
this  chapter  deals. 

The  part  played  by  the  periosteum  in  the  formation  ot 
bone  was  tirst  discussed  by  Duhamel  in  1739-4:1  The  matter 
was  further  developed  by  Heine  (18:j7),  and  Flourens  (1840), 
and  stiU  later  by  Wagner  (US53).  Textor,  Syme,  Bkndin,  and 
Cbassaignac  all  made  a  point  of  preserving  the  periosteum  in 
their  resections.  Their  examples,  however,  do  not  ai)pear  to 
have  been  extensively  followed,  and  the  precise  subperiosteal 
method  is  due  t^  Ullier,  whose  first  monograph  upon  the 
subject  appeared  in  1H5.S. 

Some  further  details  relating  to  the  history  of  these 
a[ieralions  are  given  in  the  account  of  each  particidar 
proeediire. 

The  Instruments  employed. — ^The  following  is  the  list 
of  the  instruments  that  niuy  be  required  in  an  excision 
oj)eration : — 

Scalpels.     Bistouries  (blimt  and  sharp  pointed). 
Dissecting  and  artery  forceps.     Pressure  forceps. 
Scissora     Bono  tVjrceps.     Sequestrum  forcepa 
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Rugines. 


•  Piobes ;  directoi^ ;  special  directors. 

ExcisioD  knives. 

Ivory  or  metal  spatulte.     Retractors  of  various  kinds. 
Lion  forceps. 
Periosteal  elevators. 
Saws  of  various  kinds. 
Chisels  and  Mullet 
Bone  gouges.     Sharp  spoons. 
Certain  of  these  instnnnents  require  a  special  nodca 
The   Excision  Knife. — This  knife    should    have   a  lar^ 
handle  and  a    short   but  stout   bhido   (Fig.  1G2).     It   is  an 
instnunent  by  means  of  which  the  surgeon  can  give  the  shorty 
strong,  clean  and  heavy  cuts  down  to  the  bone  which  are  so 
conspicuous  a  feature  in  excision  operations.    Fig,  1(32  shows  the 
most   useful   form   of  knife    for  general  pori30ses.     Fig,  1G3 
represents  an  excision  knife  with  a  straight  edge,  which  will  be 
found  verj^  convenient  in  dealing  with  some  irregidar  surfaces, 
and  also  in  dividing  the  periostLUUii. 

The    Pe7*iosteal  Elevator  or  Bti[fine.—MiLU\'   patterns  of 


Fig.    iO'i.— £l.L1^02i    £lilF£, 


Fig,  163.— EXCISION   h\itx. 

this  instrument  exist  The  nigine.  or  d^tarke-tendon,  is 
employed  to  strip  the  periosteum  from  the  bona 

The  most  convenient  instruments  are  those  of  Farabeiif 
Fig,  164  sliows  the  straight  mgine,  which  will  meet  with  the 
rei]uiremenLs  of  most  operations;  and  also  the  curved  nigine, 
which  is  admirably  adapted  for  curved  and  irregidar  surtacea. 
It  has  likewise  been  used  as  a  conductor  or  director  for  the 
cbain-si\w. 

The  onlinary  periosteal  elevator  (Fig,  165),  as  it  is  figured 
in  tlie  catalogues  of  EngUsh  makers,  is  a  usefid  instrument 
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It  is  of  little  service  in  actiially  detaching  the  j^ridsteum,  but 
18  useful  in  raising  it  when  it  has  been  detached, 

Beiractors, — Retractors  play  a  very  important  part  in 
excision  operations.  Those 
of  the  ordinary  pattern 
will  suffice.  {S^e  pa^^e 
40,)  The  most  service- 
able are  of  steel  and  are 
rectangular. 

A  useful  retractor  can 
be  made  with  a  long,  thin, 
and  narrow  strip  <  jf  pHable 
metal  (c.gr.»  malleulde  iron 
plated).  Its  a|iplieation 
in  a  case  of  excision  of  the 
elbow  is  shown  in  Fig.  187, 

Good  ivory  spatulee  are  of  great  service  to  protect  the  soft 
parts  during:  sawing. 

Saw  Direcfor^.—Blandin's  director  of  the  pattern  shown 
in  Fig.  166  is  of  value  in  protecting  the  soft  parts  when  the 
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saw  Is  bemg  appUei     It  is,  indeed,  made  to  act  as  a  director 
for  the  saw. 

It  can  be  employed  also  as  a  guide  in  passing  the  chain- 
saw  around  a  bone. 

I  Lion  Forceps. — Of  the  various  forms  of  Hon  forceps  or 
ne-holding  forceps,  Farabeuf's  is  perhaps  the  best. 
By  means  <»f  its  double  axis  it  is  enabled  to  grasp  firmly  a 
bone  of  any  size,  and  will  hold  a  metacarpal  bone  as  st  cmltly 


Fig.  i6fl.-=»LAja>Df*8  noLiEoraE  fob  BEiEcrioirB. 


Sau'^.^The  partitsular  land  of  saw  eiiiployed  must 
depend  upon  the  taste  and  custom  of  the  indiyidual  surgeon. 
The  best  for  most  excisioa  operations  is  a  simple  straight 
narrow  saw  ^^ith  a  movable  back.  In  some  insUnces,  €>/;., 
in  certain  excisions  for  anchylosis,  a  rat-tail  or  key-hole  saw  b 
needed. 

If  it  be  considered  needful  to  give  a  curved  surface  to  the 
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(tee  end  of  the  bone,  this  may  best  be  done  by  meims  of  a 
j?.lcnder  Butcher's  saw. 

French  surgeons  are  for  the  most  part  in  favour  of  the 
chain-saw,  but  that  instrument  has  never  held  a  verj'  pro- 
minent position  with  Enghsh  operators. 

The  General  Conditions  of  Excision  Operations, 

The  remarks  in  this  and  the  toll  owing  chapters  apply 
especially  to  excisions  of  joints,  but  they  may  be  taken  as 
referring  also,  with  appropriate  modihcation,  to  resections  of 
bones. 

The  excision  of  a  joint  may  be  practised  for  the  re^et 
of  any  of  the  fulIoA\iiig  conditions:^ — Advanced  joint-disease; 
disease  of  the  articular  ends  of  the  bones;  injury,  such  as  gun- 
shot wound,  compound  or  unreduced  dislocation;  anchylofiiB; 
and  certain  deformities. 
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The  great  majority  of  the  cases  of  excision  have  been 
carried  out  for  the  relief  of  strumous  or  tubercular  disease  of 
the  joint  (•*  white  swelling  ") ;  and  the  chief  discussions  relative 
to  excision,  and  the  main  statistics  that  deal  with  the 
operation,  are  conceraed  with  exrisions  for  chronic  joint- 
disease. 

In  performing  excision  of  a  joint,  the  follov^ing  general 
points  are  to  be  observed  : — 

■  1.  The  whole  of  the  diseased  tissue  must  be  removed. 
2.  The  amount  of  the  bone  removed  must  be  limited  by 
such  common  surgical  requirements  as  are  necessary  to  ensure 
the  prospect  of  a  useful— or,  at  least,  not  utterly  useless — limb. 
It  is  possible  to  remove  so  much  bone  that  althtmgh  the 
H  wound  heals  firmly  and  well,  the  patient  is  left  with  a  flail- 
like limb,  which  is  an  actual  encumbrance,  '*  Figurez-vous/* 
writes  Farabeuf,  "  un  genou  et  meme  im  eoude  de  caoutchouc, 
la  jambe  ou  Tavant-bras  osciUant  au  gr^  de  la  pesanteur ! " 
The  common  observation  that  "  any  limb  is  better  than  no 
limb  "  is  not  to  be  accepted  entirely. 

3.  The  soft  parts  must  be  as  little  disturbed  as  possible. 
The  surgeon's  object  should  be  to  remove  nothing  but  bared 
bone,  free  of  all  its  periosteum.  Every  care  must  be  taken  to 
preserve  the  connections  of  tendons  and  ligaments,  and  to 
avoid  injury  to  vessels  and  nerves  of  any  magnitude. 

4.  Care  must  be  taken  in  young  subjects  that  tJhe  active 
epiphysis  be  not  destroyed,  lest  a  greatly-shortened  limb 
result — a  matter  of  infinite  conseqtience  in  the  lower  ex- 
tremity. 

5.  The  bones  must  be  so  divided  as  to  be  adapted  to  the 
_  purposes  of  the  new  articulation,  or  be  favourable  for  anchy- 
f  losis  in  a  good  position.      In  excising  the  knee-joint,  it  is 

possible  that  one  careless  operator  may  bring  about  a  con- 
dition of  knock-knee  in  the  healed  limb,  and  another  a  con- 
dition of  bowed  leg 

6.  The  after-treatment  must  he  a  matter  of  infinite 
patience  and  infinite  care;  and  the  selection  of  a  suitable 
apparatus  for  the  fixing  of  the  limb  is  a  subject  of  consider- 
able moment  In  the  upper  extremity,  and  in  the  hip  and 
ankle,  a  joint  capable  of  some  degree  of  movement  is  expected 
after  the  excision ;  in  the  knee  anchylosis  is  generally  sought  for. 
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7,  The  surgeon  must  be  fully  alive  to  the  general  surgical 
aspects  of  the  case,  to  the  eondition  of  the  patient,  to  his 
prospects  of  standing  a  long  and  severe  operation,  and  to  his 
capacity  for  exhibiting  vigc:)rou8  powers  of  repair.  An  ex- 
cision is  to  some  extent  a  plastic  operation,  and  good  and 
substantial  healing  is  a  necessity. 

It  thus  happens  that  in  the  practice  of  most,  an  excision  is 


Fig.    169.— THE  KSTBOB  OF  TTSKSQ  THE   BUODTB. 

A,  Over  a  hvel,  and  B,  orer  a.n  uneqiifll  lurfaoe.     {OUierJ) 


never  done  in  the  very  yoimg,  nor  in  subjects  over  forty,  and 

this  more  especially  applies  to  excisions  for  disease. 

In  carrying  out  an  operation,  it  is  well  to  avoid  an 
Elsmarch's  tourniquet.  Many  excisions  involve  a  considor- 
able  ex]}€'oditure  of  time;  and  to  render  the  hmb  bloodless 
during  the  whole  of  that  period  is  most  imdesirable.  The 
general  objections  to  the  "bloodless  method"  have  been 
already  detailed  These  objections  conspicuously  apply  to 
the  present  class  of  operations. 

The  oozing  that  follows  the  use  of  the  elastic  band  is 
especially  marked  after  these  operations,  and  tends  to  inf^er- 
fere  with  the  dressing  of  the  case,  to  retard  healing,  and  to 
place  difficulties  in  the  way  of  a  rigid  adjustment  of  the 
limb. 

The  skin  incisions  must  be  considered   with  ^T-eat 
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The  more  modem  operations  fiivour  the  most  simple  form  of 
wound — a  single  straight  cut. 

The  measures  adopted  by  some  of  the  earher  operators 
were  vcr\^  complex  and  needlessly  extensivo. 

The  Open  Method  and  the  Subperiosteal  Method 

The  excision  Lif  a  joint  may  be  carried  out  by  either  of 
the  two  methods  just  named. 

The  Open  Mi-thmL — In  the  open  method  (the  methode  du 
histoiiri  of  the  French)  the  bones  are  exposed  thrt*ugh  the 
simplest  and  most  direct  incision  ;  the  soft  parts  are  disturlK*d 
as  httle  as  is  possible  ;  any  tendons  which  may  be  attached  to 
the  bones  to  be  ex«Vised  are  not  cut  through,  hut  are  jKjclcd 
off  or  separated  from  their  point  of  attachment  The  liga- 
ments of  tlie  joint,  ur  certain  of  them,  can  hardly  escape  divi- 
sion. 

The  bones  are  protected,  and  are  sawn  of!"  but  no  care 
is  taken  to  separate  and  preserve  the  periosteum  which  is 
attached  to  theuL 

The  SubperioHteAil  Method.^lu  the  subperiosteal  method 
(the  methode  de  lu  rtigine)  the  articular  ends  of  the  bones  are 
exposed,  probably  through  a  similar  incision  to  that  observed 
in  the  open  methoiL  The  great  object  of  the  operator,  how- 
ever, is  to  save  the  whole  of  the  periosteum  of  the  involved 
district,  and  at  the  same  time  to  preserve  tlii*  capsular  liga- 
ment intiict  The  process  may  be  illustrated  by  such  a  joint 
as  the  elbow,  Tlie  articular  ligaments  (namely,  the  anterior, 
posterior,  internal  lateral,  and  external  lateral)  form  together 
a  complete  capsule,  which  joiiis  above  and  below  with  the 
periosteum  of  the  bones  of  the  forearm  and  upper  arm. 

The  osseous  tissue  to  be  removed  is  shelled  out  from  within 
this  investment  of  periosteum  and  ligament  The  capsule,  and 
the  periosteum  into  which  it  extends  above  and  below,  are 
divided  in  one  vertical  incision,  Tlie  gap  made  is  enlarged; 
the  bones  are  decorticated ,  they  are  stripped  of  periosteum, 
but  at  the  same  time  the  connections  between  that  membrane 
and  the  capsule  of  the  joint  are  not  disturbed  The  articular 
ends  when  bared  are  then  protnided  through  the  incision  or 
inciBions  made  in  this  capsiilo-periosteal  sheath  (la  gahte 
eo'cap»ul4ji.we).  The  term  resectitm  ym/»  capmdo-piri^ 
applied   by  French  surgeons  to  this  method,  serves  to 
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emphasise  the  fact  that  the  procedure  consists  of  something 
more  than  the  mere  preservation  of  periosteum  (Fig.  170). 

The  ligaments  of  the  joints  retain  theii'  original  con- 
nection, and  any  titlached  tendons^siich  a>s  that  of  the 
triceps — are  separated  with  the  capsulo-periosteal  sheath,  its 
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Fig.    no.— DIAOtAilS  TO  TLLVSTRATB  THB  SFB-FERIOOTBAt  HEraOD  OF  BBSICTIOJI, 

H,  HiiiJieruM ;  o,  Ulim  ;  o,  Anlerior  lig«meiit ;  fc,  Poiterior  llgameut ;  c,  Peritatetmi ; 
d^  c:Hl)iiJi}-penottefd  sheath  eepamted  bj  the  nigine.  {The  Imet  of  the  flaw-cuti 
M-e  Bhowi). ) 


relations   to  the  investing  membrane  of  the  bone  not  being 
disturbed. 

2'ke  advantages  and  disadvantages  of  the  ^ub-peri.osteal 
method', — The  advimtages  claimed  for  the  sub-periosteal 
method  are  the  following  :— 

(a)  The  periosteum  being  preserved,  new  bone  is  formed 
to  replace  that  which  has  been  removed. 

(b)  The  capside  of  the  joint  is  preserved,  and  the  con- 
nections of  the  ligaments  are  not  severed;  the  new  articulation 
is  therefore  lilvcly  to  be  all  the  stronger, 

(c)  The  connections  of  the  tendons  with  the  periosteum 
are  not  disturbed,  and  greater  muscular  strength  is  con- 
sequently given  to  the  new  joint. 
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(d)  There  is  much  less  hsemorrhage,  the  chief  area  of  the 
o|>emtion  being  sLibj>erii:»steal. 

(e)  Planes  of  connective  tissue  are  not  opened  up,  and  the 
isavity  left  after  the  removal  of  the  bones  is  limited  and 
circumscribed  by  the  eapsulo-periosteal  sheatK 

With  re^mrd  to  those  elauns,  there  is  no  dowbt  but  that, 
in  favourable  circumstnnces,  a  large  quantity  of  new  bone 
is  produced  to  make  good  that  lost  by  the  operation. 

The  iiBportaDce  of  the  periostjeum  in  this  connection 
would  appear  to  l>e  paramoimt»  although  some  recent  writevs 
have  adduced  evidence  in  support  of  the  view  that  the  bone- 
forming  functions  of  the  pc^riosteum  have  been  over-estimated. 

In  the  most  succrssful  cuses  it  cannot  be  said  that  the 
articular  ends  of  the  bone  are  reproduced,  and  that  the  new 
joint  is  a  reproduction  of  the  <»ld.  New  bone  is  formed,  and 
tills  the  [Kuiostcal  cuvity,  and  by  the  periosteum  it  is  limited 
and  moulded  (Fig.  171)  The  new  bone  is.  as  it  were,  poured 
into  a  mould  The  am^mnt  produced  varies.  In  some  in- 
stances no  new  bone  is  produced  even  when  a  considerable 
portion  of  the  periosteum  is  saved  ;  in  cither  cases  an  excessive 
amount  is  found  to  have  been  formed  ;  in  a  few  examples  the 
reproduction  of  the  details  of  the  lost  bones  has  been  precise 
and  remarkable.  In  all  circumstances  it  would  appear  that 
the  new  bone  is  a  little  tmstable,  and  that  it  is  liable  to 
undergo  a  certain  but  varying  amount  of  re-absorption. 

The  value  of  the  new  bone  so  produced  cannot  be  over- 
estimated when  the  results  of  operations  come  to  be  compared, 
and  the  main  advantage  of  the  subperiosteal  method  may  be 
considered  to  be  based  upon  this  feature. 

The  presentation  of  ligaments  and  tendinous  connections 
is  another  advantage  of  this  method — an  advantage  that  is 
substantial  and  definite. 

The  disadvantages  of  the  subperiosteal  operation  cannr>t, 
on  the  other  hand,  be  overlooked. 

Tlie  measure  is  admirable  in  theory,  but  it  does  not  always 
ftssimie  so  innnacidate  a  position  in  practice. 

In  the  first  place,  the  detachment  of  the  periosteum  is 
difficult  and  tedious.  The  student  who  attempts  a  sub- 
periosteal resection  for  the  first  time  upm  the  cadaver  will 
find*  especially  if  the  subject  be  old,  that  the  periosteum  is  uot 
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SO  substantial  a  membrane  as  it  is  sometimes  represented,  anrl 
that  ite  separation  is  a  matter  of  considerable  mechanical 
ditticidty.  When  the  complex  surface  of  the  lower  end  of 
the  humerus,  for  example,  is  dealt  with,  it  is  not  improbable 
til  at   the   ni^^ne   will  detach   the   mendirane  in  shreds.     In 

traumatic  cases,  in  adults, 
the  surgeon  will  find  in 
practice  that  the  strict 
carrying  out  of  the  method 
of  Oilier  is  barely  possible. 
The  openitor  who 
blindly  persists  in  follow- 
ing this  method  will  often 
find  that,  after  much  valu- 
able time  has  been  ex- 
hausted, he  has  bared  the 
bone  of  j>eriosteum,  but 
has  left  that  membrane 
in  shreds  and  holes. 

It  is  not  only  the 
ofterators  surgical  faith 
which  suflers  from  the 
tyranny  of  a  method  ;  the 
piiticnt  also  is  troubled, 
and  in  a  more  material 
way. 

In  young  subjects  the 
periosteum  is  tliicker.more 
active,  more  substantial, 
and  more  easily  stripi>ed 
oft'  It  may  also  be  said 
that  it  is  more  precious, 
and  is  in  more  need  of  being  preser^'ed. 

Id  cases  attended  by  chronic  inflammation  the  periosteum 
is  generally  very  easily  detached,  but  in  such  a  condition  it  h 
often  of  doobtftd  value.  It  iiuiy  be  iutiUrated  with  inflain- 
Tuatory  niatenal.  may  hinder  the  healing  of  the  wound,  and 
may  even  maintain  suppuration.  But  if  it  lack  these  poten- 
tialities for  e\il,  it  may  possess  no  bone-producing  proper! v. 
In  cases  of  excision  perfonned  for  new  iirrowth  the  prf>scn*;i- 


Fig.  171.  — BESTORATION  OF  THB  11I.BOW-J0IKT 
AFTER  aUCFEkJ OSTEAL  EXCISION  (AXTERIOB 
VIEW). 

A,  Hiimenis  ;  B,  Ttadiua  ;  c,  171  nn  ;  n,  Extcr- 
ii&l  tubert>i*ity  ;  B,  Internal  ttilierowty ;  r^ 
i  oronoid  prooe^  with  inftoimillary  forma- 
tiotiH  of  bom?;  a,  Lijvel  at  which  the  new 
fornmtiori  of  Imne  in  suppusfj^l  to  havv  com- 
nienct*il :  1,  Kxternal  InU-ral  ligainent :  2, 
Internal  h»t<.*rHl  UgitniLMit ;  3»  Annul ju-  Uga 
rnent  of  nulivii.     [ijiitn.) 
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tion  of  the  periosteum  will,  in  nearly  every  instiince,  be  most 
uodesinibla 

In  the  next  plaoe,  the  snl<|>eriosteul  ofK^mtion  involves 
a  considerable  period  of  time  in  the  iK^rformanee,  and  the 
shock  following  the  procedure  may  be  not  inconsiderable.  In 
this  respect  it  compares  iinfavourat>ly  with  an  excision  by 
the  open  method,  where  the  actual  steps  of  the  operation  are 
simple  and  the  process  quick. 

Samntarif. — It  may  be  said,  in  conclusion,  that  the  sub- 
periosteal operation  is  excellent  in  tbeory,  but  it  is  only 
excellent  in  practice  in  selected  cases.  Although  it  is  the  pro- 
cedure which  should  be  adoj*ted  whenever  pogsible,  it  can 
never  b«:!Come  a  routine  method  of  performiJig  excision.  It 
iB»  indeed,  of  somewhat  limited  application.  A  partial  sub- 
periost^eal  resection  may  often  be  rarriod  out  in  instances 
where  the  complete  operation  is  impossible,  and  there  must  Ijo 
few  cases  in  which  it  is  not  dcsiralile  to  take  every  precaution 
to  preserve  the  connertions  of  liiraTiionts  and  the  periost^eal 
Bttachiiients  of  tendons. 

The  open  metliod,  practised  as  it  was  in  the  earlier  days  of 
Burgery,  when  liganicnts  and  tendons  were  divided  without 
scruple,  may  be  safely  regarded  as  a  matter  of  the  past  ;  but 
such  a  modification  of  this  method  i\b  the  stibperiosteal  pro- 
cedure suggests  is  of  great  and  widc-oxicnding  value. 

Circumstances  that  InfltieBce  the  Result  of  Excisioii 
Operations. 

So  far  as  excisions  of  joints  are  concerned,  the  conditions 
that  may  bo  considered  under  this  heading  are  very 
numerous,  and  can  only  te  dealt  with  in  outline.  They  con- 
cern not  only  those  general  circumstances  that  influence  the 
healing  of  wounds  and  the  recovery  of  patients  after  operation, 
bat  embrace  certain  local  features  that  are  more  or  less 
obvious. 

The  success  of  the  openition  will  depend  upon  the  age  ot 
the  patient,  upon  his  condition,  upon  his  powers  of  exhibiting 
repair  from  extensive  wounds,  and  upon  the  general  circum- 
stances that  aflect  primary  healing. 

His  nervous  condition  is  a  matter  of  importance,  as  is  also 
his  capacity  for  submitting  to  a  tedious  and  often  painful  after- 
treatment     The  questi^in  of  antisepticism  neecls  but  to  lie 
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mentioned.  So  &r  as  the  operation  is  concerned,  much  will 
depend  upon  the  state  of  the  tissues,  upon  the  natiure  of  the 
disease,  upon  the  amount  of  bone  removed,  upon  the  complete 
elimination  of  the  morbid  stmctures,  and  upon  the  safety  of 
important  tissues  in  the  vicinity  of  the  u|>eration- 

The  After-treatment. 

Few  operations  can  be  cited  in  which  the  after-treatment 
is  more  important,  and  in  which  it  has  a  greater  influence 
upon  the  succ^s  of  the  casa  However  well  the  excision  may 
have  been  ciirried  out,  and  however  favourable  the  case  may 
be,  the  whole  complexion  may  be  altered  and  transformed  by 
neglect  in  the  after-treatment 

The  wound  must  be  kept  aseptic,  and  in  general  terms  it 
may  be  said  that  dry  and  infrequent  dressings  should  be 
mainly  relied  upon. 

The  splint  must  be  selected  with  care,  and  must  be  applied 
with  precision.  The  principal  features  in  the  after-treatment 
are  identical  with  tJiose  attending  the  care  of  compound 
fracturea 

The  poeitioci  of  the  limb  must  be  accurately  prescribed 
If  anehyloais  be  wished  for,  tlie  bones  must  be  brought  into 
dose  oomtacl^  and  must  be  kepi  in  Teiy  rigid  relation  with  one 
anoiher. 

If  it  be  intended  thai  a  morable  articulation  should 
rosult^  then  the  approsimatioii  of  the  bones  should  be  less  close. 

No  rule  can  be  given  that  will  render  detinite  the  precise 
degree  af  separalioQ  of  parts  thai  is  desirable  after  the  opera- 
tioiL  The  i^pptrosimauon  will  be  leas  dose  in  adults  than 
ID  young  subjects,  and  in  eases  wbeiB  much  periosteum  Iia& 
hem  preserved  than  in  those  where  much  has  been  lost. 

It  nuiy  be  thai  a  week  or  ao  will  have  to  elapse  betbre  the 
smgeon  cau  saiis^*  himself  that  the  adjustment  of  the  sawn 
eikda  of  tba  boooa  is  the  he^  that  can  be  attained. 

In  aoma  instaDcm,  notably  Ihoso  associated  with  existing 
defbnnity  of  the  joint,  it  may  not  be  wise  to  enforce  the  ideal 
posiuoii  ai  oooe^  bnl  the  limb  will  hare  to  be  brought  graduaUy 
mt0  the  desirsd  attitmlBL 

When  mobility  is  desmd,  passire  movements  will  have  to 
bo  undtttaken.  Thoe  may  goDoiaUy  be  eomm^iced  as  8oi>n 
aa  the  inftanuuatorr  ayamtiuma  haps  subsided  and  as  S4xiii  as 
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the  sensitiveness  of  the  part  has  become  less  acuta  In  most 
cases  this  will  be  represented  by  a  period  varying  from  one  to 
three  week& 

The  treatment  of  the  general  health,  the  duration  of  the 
treatment  by  apparatus,  and  the  employment  of  massage  and 
electricity  will  depend  upon  general  principles. 

Besnlts. 

OUicr*s  statistics  deal  with  274  cases  of  excisions  of  joints 
performed  by  himself  between  the  years  1861  and  1884.  The 
mortality  of  the  whole  series  is  31*02  per  cent,  which  OlHer 
d  ivides  in  the  following  manner  : — 

Deaths  from  tbe  actual  operation      ...        *..        ...  19*13  per  cent. 
Deaths    due  to    a    continuation    of    the    primary 

difloasG  (tubercukMia) IS-IS      „ 

Deaths  from  iQtercarrent  di«ea««i     ...         ,..         ..,  4*75      «, 

The  mortality  after  excisions  for  injury  was  51*8  per  cent, 
and  after  excisions  for  disease  28  4  per  cent 

The  mortaUty  due  to  the  actual  operation  prior  to  the 
employment  of  antiseptic  measures— i.e.,  before  1878 — was 
23'3  per  cent,  and  after  that  was  4*8  per  cent 

MacCormac  gives  the  following  as  the  mortality  following 
individual  resections  for  disease.  The  period  covered  is  from 
1876  to  1885  inclusive,  and  all  the  operations  were  performed 
at  St  Thomas's  Hospital : — 

Shoulder  ... 

Elbow 

"fU*   »••         «•*         •••         ••*         •* 
Hip      «••        •>.        •..        •••        •< 

Knee « 

Ankle 


10*0  p«r  ottot. 

O'O        „ 

9-0        . 
71        .. 


Otis  gives  the  mortality  after  resections  of  various  kinds 
for  gunshot  injury  as  27  6  per  cent. 

The  mortality  after  excisions  in  general  is  high  before  five 
years  of  age  and  after  thirty.  The  most  favourable  results  are 
obtained  in  children. 

In  EIngland  these  operations  are  not  very  frequently  per- 
formed At  the  London  Hospital,  during  the  four  years  ending 
December  31,  1888,  only  thirty  excisions  of  articulations 
were  performed  (twelve  of  the  elbow,  ten  of  the  knee,  four  of 
the  wrist,  and  four  of  the  hip).  Of  this  number  one  patient 
died,  after  excision  of  the  hip.  from  tubercular  meningitis. 
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1.  Terminal  Phalanges* 

The  imgiml  pliiLLmx  may  be  conveniently  excised  through 
a  U-shaped  palmar  incision,  which  will  circurascribe  the  pulp 
of  the  digit.  The  curved  extremity  of  the  U  is  brought  close 
tc>  the  nail  The  base  of  the  little  b  >ne  should  be  preserved 
if  possible*  as  it  forms  the  epiphysis  and  gives  attachment  to 
the  flexor  profundus  digitorum. 
f      2.  Inter-pbalangeal  Joints. 

A  single  hit  end  incision  is  made  upon  one  or  other  side  of 
the  joint  in  the  long  axis  of  the  phalanx.  If  the  cut  be  placed 
opposite  to  the  centre  of  the  digit — as  r^ards  its  width  from 
dorsum  to  palm — the  vessels  and  tendons  will  be  avoided 
(Fig.  173.  B). 

The  lateral  ligament  being  divided,  the  bones  are  made 
to  protrude,  are  carefidly  cleared  of  soft  parts,  and  are  then  re- 
moved with  a  verj^  fine  saw.  To  safely  effect  tliis  section  a 
grooved  curved  director  should  bo  introduced  to  receive  the  saw. 

If  two  lateral  incisions  he  employed,  the  operation  is 
rendered  much  easier. 

3.  Metacarpophalangeal  Joints. 

Precisely  the  same  method  is  employed  as  in  the  above 
case.  If  a  single  lateral  incision  be  made  use  of,  it  should  be 
placed  externally  in  the  case  of  the  thumb  and  index  finger, 
internally  in  the  case  of  the  little  finger,  and  to  one  or  other 
side  of  the  dorsal  aspect  of  the  joint  when  the  other 
mctacarpo-phalangcal  joints  are  concerned  (Fig.  173,  A  and  c). 

4.  Metacarpal  Bone  of  the  Thumb. 

In  this  little  operation  the  subperiosteal  method  shouldi 
whenever  practicable,  be  very  precisely  carried  out 

The  hand  is  held  firmly  upon  a  table,  with  the  radial  side 
uppermost 

An  incision  is  made  along  the  outer  side  of  the  metacarpal 
bone,  and  is  so  placed  as  to  lie  over  the  lateral  border  of  the 
bone  and  to  be  upon  the  anterior  or  palmar  side  of  the 
extensor  tendons.  The  incision  is  carried  in  one  direction 
over  the  metaearpo-phalangeal  joint,  and  in  the  other  over 
the  trapeiiium  (Fig.  173,  d). 

In  dividing  the  soft  parts,  care  is  taken  to  avoid  the  branch 
from  the  radial  nerve  to  the  outer  side  of  the  thumb. 

The  bone  is  exposed,  and  tlie  separaiion  of  the  periosteum 
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meUcarpo-phAlftnse^l  joint 
BB|^  Kxciiion  of  mter^ph&lii.iigeal  joint  of 


Fig.  173.— A,  Ejccwion 
of  index  .  ' 

tbuinb  ;  d  Exciaion  of  metacarpo-phaliLnge&l  joiafe  of 
tbumb  I  D,  Excision  of  finstt  mt)tiicar}iAl  bone. 


is  commeEcad  at  the  centre  of  the  shaft.  Small  nigines  are 
required,  the  surgeon  using  at  first  a  straight  one  and 
afterwards  a  cur^^ed  instrument.  The  soft  parts  are  cleared  up 
to  the  head  of  the  bone,  where  the  structures  of  the  joint  are 

separated   and  the 
A\       _  head  of  the  bone  is 

made  free. 

This  end  — 
quite  stripped— is 
made  to  protrude 
through  the  wound. 
and  is  seized  and 
held  by  lion  for- 
ceps. 

The  surgeon 
then  proceeds  to 
decorticate  the  rest 
of  the  bone  as  far 
back  as  the  proxi- 
mal joint.  The  muscular  attachments  are  separated  with  the 
periosteum,  and  the  whole  bone  is  removed. 

It  will  be  obvious  that  this  subperiosteal  method  can  only 
be  carried  out  under  quite  exceptional  circumstances,  and  in 
young  subjects. 

Whether  the  subperiosteal  method  be  pursued  or  not»  the 
steps  of  the  operation  ^viU  be  the  same. 
5.  Metacarpal  Bones  of  the  Fingers* 
An  incision  is  so  made  along  the  dorsal  as|>ect  of  the 
metacarpal  bone  as  to  avoid  the  extensor  tendons.  The  bone 
is  exposed,  and  the  centre  of  the  shaft  is  well  cleared. 
Around  this  portion  of  the  bone — when  entirely  freed— s 
much-cui-ved  director  is  passed,  and  the  bone  is  divided  by 
means  of  cutting  forceps.  Each  divided  end  can  now  in  tura 
be  seized  with  lion  forceps,  be  freed  of  its  soft  parts»  and  be 
removed.    The  bone  is  therefore  excised  in  two  segments. 

Comm&aia  and  Resulte, — It  is  certainly  better,  whenever 
possible,  to  excise  the  ungual  phalanx  rather  than  to 
amputate  the  end  of  the  digit 

Excisions  of  the  in ter-phalangeal  joints  have  aflforded  very 
satisfactory  results. 
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Excision  of  the  metacarpo-phalangeal  joint  of  a  finger  is 
not  an  operation  in  favour  of  which  much  can  be  said  It  is 
apt  to  leave  a  tlail-liko  finger,  which  is  possibly  an  actual 
source  of  inconvemence. 

In  younij^  subjects  this  operation  should  not  be  performed, 
AS  it  involves  the  destniction  of  the  epiphysis  of  both  the 
metiic^rpal  hone  and  of  the  phalanx. 

Excision  of  the  metacarpo- phalangeal  joint  of  the  thumb 
has,  on  the  other  haod,  been  followed  by  very  excellent 
resulta  The  importance  of  saving  any  part  of  a  thumb  is  well 
recognised,  and  a  most  useful  digit  has  been  left  after  the 
rennival  of  pi>rtions  of  the  metacarpal  bone  of  the  thumb. 
This  especially  applies  to  cases  in  which  the  biise  of  the  bone 
— which  represents  the  epiphysis — has  been  left 

The  results  which  have  followed  the  resection  of  the  entire 
bone  have  not  been  very  satisfactorVt  even  when  the  sub- 
periosteal mGthi:>d  has  been  carefully  carried  out  This  method 
should  be  arloptoil  in  all  eases  of  excision  of  the  first  meta- 
carpal hone,  unless  distinctly  contra-indicated  or  impf^ssibla 

Small  portions  of  the  shafts  of  the  metacarpal  bones  of  the 
finsrers  have  been  removed  without  much  impairment  of  the 
hand ;  but  excision  of  the  entire  bone,  even  when  performed 
subperiosteallyt  is  a  useless  o|>eration.  The  finger  concerned 
is  deformed,  and  more  or  less  powerless  and  in  the  way  The 
same  nuiy  be  said  of  such  excisions  as  involve  the  removal  of 
the  whole  of  the  epiphysis. 


CHAFiER    X. 


Excision  of  the  Wrist. 

This  operatioo,  when  complete,  consists  in  tho  removal  of 
the  whale  of  the  carpus,  the  lower  ends  of  the  radius  and  ulna, 
and  the  articular  extremities  of  the  metacarpus. 

It  has  been  performed  in  cases  of  chronic  bone  disease 
involving  the  carpus,  and  in  chronic  joint  disease  implicating 
llie  articulations  of  the  wrist  and  hand.  It  has  been  carried 
out  also  in  certain  cases  of  injury,  and  in  the  treatment  of 
gunshot  wounds,  unreduced  dislocations,  and  anchylosis. 

Excision  of  the  ^Tist  appeal's  to  have  been  first  performed 
by  Moreau  in  1794.  The  patient,  a  man  aged  71,  died.  The 
operation  was  not  favourably  regarded  by  surgeons,  and  for 
many  years  Moreau  had  few  imitators.  In  1865  Sir  Joseph 
Lister  published  an  account  of  an  operation  {Lancet,  voL  i, 
1865,  pa^e  308)  in  which  he  for  the  first  time  insisted  upon 
the  importance  and  showed  the  possibility  of  removing  the 
whole  uf  the  diseased  bones.  He  made  use  of  a  doreo-radial 
incision,  and  his  operation  was  no  doubt  the  foreninner  of  the 
methods  now  in  vogue. 

Boeckel  had  in  1862  employed  a  single  dorso-radial 
incision,  but  it  was  not  until  1867  (Gazette  med,  de  Stnut' 
huiivij,  1867,  page  184)  that  he  perfected  his  procedure  and 
apphed  the  subperiosteal  method  to  excision  of  the  wrisL 
Laiigenbeck  (Arckiv-  filr  klin.  Chirurgie,  1874)  followed 
Boeekel  practically  without  modification.  Ollier's  operation — 
which  is  described  bcL^w  as  the  best  method — is  but  a  modi- 
ficatinn  of  the  original  procedure  of  I3oe  keL 

Anatomical  Points.— The  wrist-joint  is  separated  from 
the  linvcr  radio-ulnar  joint  by  the  triangular  cartdage  which 
is  attached  by  its  apex  to  the  styloid  process  of  the  ulna  and 
by  its  base  to  the  inner  margin  of  the  articular  surface  of  tlio 
radius,  where  it  blends  with  the  articular  cartilage. 
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The  joint  is  protected  by  strong  tendons.  On  the  inner 
flide  are  the  extensor  and  flexor  carpi  uhiaris;  on  the  outer 
side  the  extensor  ossis  motacarpi  pallicis,  the  extensores  primi 
and  secundi  intemodii  polliris,  and  the  two  radial  extensoi^  oi 
the  carpus ;  in  front  are  the  deep  and  superficial  flexors  of  the 
fingers,  the  flexor  Ion- 
gus  poUicis,  pahnaris 
longus,  and  flexor 
carpi  radialis.  Pos- 
teriorly are  the  ten- 
dons of  the  extensor 
indic'is,  extensor  com- 
munis, and  extensor 
minimi  digitL 

These  tendons,  on 
passing  the  wTist,  are 
— with  the  exceptions 
of  the  pahnaris  longus 
and  flexor  carpi  ul- 
aaris  —  enveloped  by 
the  synovial  sheaths, 
the  positions  of  which 
are  shown  in  Fig.  174. 

The  bones  are 
united  by  means  of  a 
capsular  ligament  of  which  the  anterior  part  (the  so-called 
anterior  ligament)  is  the  stroiigest  portion.  The  posterior 
part  is  quite  thin.  More  substantial  tibres  exist  upon  the 
lateral  parts  of  the  capsule — the  so-called  extenial  and  internal 
lateral  ligaments. 

A  more  or  less  complete  layer  of  hgamentous  tissue  covers 
the  anterior  and  posterior  surfaces  of  the  carjjua,  and  to 
thickened  portions  of  it  various  names  are  given.  Oilier 
would  have  the  carpus  regarded  surgically  as  one  short  wide 
bone,  capped  with  cartilage  at  either  end,  and  covered  with 
ligamenttnis  tissue  of  unequal  thickness, 

In  the  wrist  and  the  carpus  are  seven  separate  s)movial 
sacs^  the  disposition  of  six  of  which  is  shown  in  Fi^.  175.  The 
serenth  sac  is  a  minute  one  bciwcon  the  pisiform  and  cunei- 
fonn  bones. 


Fitt-    174.— titeriON    thjiol^m  tio;   wui^r.     i,-i/^r 

At  Scajthoid  ;  B^  Oa  ma^utn  ;  cSemiliiiiAr ;  r>.  Semi- 
lunar ;  E,  Uudform  ;  F,  Cuneiform  ;  o,  l^Bifwnii ; 
11^  Compftrtuicut  for  fiexor  tendoiift ;  t,  F'lc'Xor 
o«rin  ni(lialij4 ;  j,  Extensor  owiis*  metftonrpi  i»ollici», 
iiiul  exten*nr  primi ;  K,  Exteimorea  carpi  raiiiiilU 
lungicir  ari"l  brt vior  ;  L,  Extensor  Beoundi  inter* 
nodii  i^oDids ;  M,  Exten*<ire»  wnimuiiii*  ami 
imiiciJi;  K^  Kx tensor  mininii  digiti;  o,  ExtcMiRt^i 
nuxiM  uluajris :  P,  Falniaris  longu» ;  (^,  L'lnar 
vesMifls ;  \  Kjidial  TeMek  ;  1^  Ulnar  nervo. 
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It  will  be  observed  that  tbe  sac  between  the  trapezium  and 
the  first  metacai-pal  bone  is  quite  distinct 

Figs,  176  and  177  show  the  position  and  extent  of  the  lower 
epiphyses  of  the  radius  and  ulna.     They  join  with  the  shafts 

of  their  respective  bones 
about  the  twentieth  year. 
The  lower  extremity  of  the 
diaphysis  of  the  ulna  just 
rear  lies  to  the  radio-ulnar 
joint ;  the  lower  end  of  the 
diaphysis  of  the  radius  h 
intra-synoviaL 

The  carpus  is  entirely 
cartilaginous  at  births  and 
the  bones  commence  to 
ossify  bet-ween  tJie  first 
year  (os  magnum)  and  the 
twelfth  year  (pisifonn) 
after  birth.  The  tra- 
pezium is  an  important 
bone  from  an  operatm 
point  of  view.  It  supports 
the  thumb,  is  in  rery 
close  relation  with  th« 
radial  artery^  forms  a 
groove  for  the  flexor  carpi  radialis,  and  gives  attachment  u> 
the  opponens  poUicis,  the  abductor  polHcis,  and  the  flexor 
brevis  poUicis. 

The  tendons  at  the  back  of  the  wrist  can  be  well  made  <nil 
in  the  healthy  hand.  The  most  conspicuous  belongs  to  ^ 
extensor  secundi  interaodii  pollicis.  It  is  rendered  disuncl 
when  the  thumb  is  extended  and  abducted.  It  leads  up  tt> 
a  small  but  prominent  bony  elevation  on  the  back  of  the  radius^ 
which  marks  the  outer  border  of  the  osseous  groove  foritt 
reception.  This  tendon,  when  it  reaches  the  radius,  points  to  the 
centre  of  the  posterior  surface  of  that  bone,  and  indicates  also 
roughly  the  position  of  the  interval  between  tlio  scaphoid  and 
semilunar  bones. 

The  lower  end  of  the  ulna  is  very  distinct  When  the 
hand  is  supine,  its  styloid  process  is  exposed  at  the  ioilBr 
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and  posterior  jispect  of  the  wrist  to  the  inner  side  of  the 
extensor  carpi  iilnaris.  In  pronation,  howeTer.  the  process  is 
rendered  less  distinct,  while  the  head  projects  prominently  on 
the  posterior  part  of  the  wrist,  and  is  found  to  he  between  the 
tendons  of  the  extensor  carpi 
ulnaris  and  extensor  minimi 
digitl 

The  tip  of  the  styloid  pro- 
cess iif  the  ulna  corresponds  to 
the  line  of  the  wrist-joint,  and 
a  knife  intrmiuced  below  that 
joint  would  enter  the  articula- 
tion. 

A  knife  entered  horizon- 
tally just  below  the  tip  uf  the 
styloid  process  of  the  radius 
would  hit  the  scaphoid  bone. 

A  line  drawn  between  the 
two  styloid  processes  slopes 
downwards  and  outwards;  its 
two  extremities  represent  the 
extreme  inferior  limits  of  the 
radio-carpal  joint,  and  it  fairly 
corresiwiids  to  the  oliord  of  the 
arc  formed  by  the  line  of  that 
joint  The  line  between  the 
styloid  procesises  is  nearly  haU*  an  inch  below  the  summit  of 
the  arch  of  the  wrist-joint 

The  radial  arterj^  winds  round  to  the  back  of  the  wrist, 
just  below  the  styloid  process  of  the  radius,  lying  upon  the 
external  lateral  ligament  of  the  joint,  and  between  the 
extensors  of  the  metacarpal  bone  and  first  phalanx  of  the 
thumb.  It  then  runs  over  the  scaphoid  and  trapezium, 
and,  as  it  is  about  to  dip  between  the  two  beads  of  the 
abductor  indicis,  is  close  to  the  carpo-metacarpal  joint  of  the 
thumb. 

The  position  of  such  branches  of  the  radial  and  ulnar 
arteries  as  are  distributed  in  the  neighbourhood  of  the  wrist 
must  be  borne  in  mind  The  vessels  most  apt  to  he  wounded 
111  excision  of  the  ^\Tist  are  the  radial,  the  deep  palmar  arch. 
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the  anterior  and    posterior  carpal    arches,  and  the   dor 
interosseous  branch  of  the  radial 

1.  011ier*s  Operation  (by  two  Dorsal  Incisions). 
Those  sui^eons  who  have  most  conspicuously  concerned 
themselves  with  excision  of  the  wrist  urge  that  the  opera- 
tion should,  whenever  possible,  be  performed  hj  the   sub- 
periosteal    method,    and     that     that 
method   should  be   observed   even   in 
instances  when    it   must  on  accoimt 
of  local  conditions  be  of  necessity  in- 
oompleta 

Ollier's  operation  appears  to  me  to 
be  the  best  of  the  many  methods 
which  are  at  present  employed  for  ex- 
cising the  wrist  The  procedure  is 
merely  a  modification  of  Boeckel's 
operation,  and,  so  far  as  the  external 
incisions  are  concerned,  does  not  differ 
very  conspicuously  from  the  still  older 
method  of  Lister 

Operaiio7i,^^The  patient  Hes  upon 
the  back,  and  the  hand  i&  placed  on  a 
small  table  by  the  side  of  the  opera- 
tion table,  and  is  allowed  to  rest  upon 
a  large  sand-bag  covered  with  mac- 
intosh. The  surgeon  sits  facing  the 
patient  Such  adhesions  as  prevent  a 
moderate  d^ree  of  movement  should  be  broken  down.  It  is 
l»etter  that  an  Esmarch's  tourniquet  should  not  be  used 
The  operation  is  of  considerable  duration,  and  the  oozini; 
which  follows  the  removal  of  the  elastic  band  is  usually  very 
considerable,  and  is  a  great  obstacle  to  healing. 

(a)  The  Incisions, — Two  landmarks  are  taken,  viz.,  the 
centre  of  a  line  uniting  the  two  styloid  processes  and  the 
tendon  of  the  extensor  indicis,  or,  in  default  of  it,  the  base  of 
the  second  metacarpal  bone.  The  radial  incision  commences 
opposite  to  the  centre  of  the  shaft  of  the  second  metacaqial 
lK»ne,  and  is  continued  obliquely  upwards  along  the  outer  side 
of  the  extensor  indicis  tendon  to  a  point  corresponding  to  tli 
centre  of  a  hne  uniting  the  two  styloid  processes.     From  thil 
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point  the  incisioii  is  riirried  vertically  upwards  in  the  line  of 
the  long  axis  of  the  linib  (Fig.  178,  a), 
,        In   a  large  hand  the  whole  incision  will  measure  about 
4i  inches — 3  Inches  of  the  length  being  below  the  line  of  the 
articulation,  and  li  inch  above  it 

Having  divided  the  inteu^imeots,  the  surgeon  brings  the 
extensor  indicis  into  view,  but  without  opening  its  sheatk 

It  is  drawn  gently  outwards  by  means  of  a  hook,  and  the 
insertion  of  the  extensor  carpi  radialis  brevior  is  sought  for. 
The  knife  is  now  carried  w^ell  down  to  the  bones  along  the 
whole  length  of  the  incision  This  cut  will  commence  to  the 
inner  side  of  the  tendon  last  named,  and  will  fall  upon  the 
base  of  the  third  metacai-paL 
[  The  capsule  of  the  joint  is  opened,  the  posterior  annular 
ligament  is  divided,  and  the  upper  part  of  the  deep  incision 
lalls  in  the  interval  between  the  extensor  indicis  and  the 
extensor  secundi  intemodii  pollicis. 

The  former  tendon  is.  with  the  extensor  communis,  dra\vTL 
inwards,  the  latter  outwards. 

The  ulnar  incision  is  now  made.  It  extends  fi*om  a  p>int 
one  inch  and  a  quarter  above  the  tip  of  the  ulnar  styloid 
process  to  a  point  one  inch  and  a  qiiiirter  above  the  base  of 
the  fifth  metacarpal  bone.  It  is  placed  to  the  inner  side  of 
the  extensor  carpi  ulnaris. 

The  incision  is  carried  down  to  the  bones,  and  falls  upon 
the  uJna,  the  cuneiform,  and  the  uneifurra. 

In  making  these  incisions  care  should  be  taken  not  to  cut 
the  dorsal  branch  of  the  ulnar  nerve  to  the  little  tinger,  or  the 
internal  division  of  the  dorsal  branch  of  the  radial  nerve, 

(6)  The  Removal  of  the  Carpus. — Starting  from  the  incisions 
already  made,  the  surgeon  proceeds  to  strip  the  carpal  bones  ot 
their  ligamentous  and  periosteal  coverings.  Small  mgiiies  of 
various  shapes  are  used  for  this  purpose.  The  decortication 
may  be  m^st  conveniently  commenced  on  the  radiid  side,  and 
the  dorsal  aspect  of  the  bones  be  exposed  before  the  palmar. 
As  each  bone  is  freed,  it  should  be  seized  with  forceps  and 
removed.  Diseased  bone  is  removed  by  means  of  the  gouge. 
The  b  »nes  of  the  ulnar  side  will  be  ini-moved  through  the 
ulnar  incision 

The  pisiform  bone  may  usually  be  left     The  uncifonn 
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and  removed  subsequently  if 
trapezium  should  be  saved  whenever 


process  may  be 
found  diseased, 
possible. 

This  is  the  most  tedious  part  of  the  operation,  especially  if 
the  subperiosteal  method  be  strictly  adhered  to. 

(c)  The  Removal  of  the  Ends  of  the  Radius  and  Ulna.^ 
The  hand  is  now  loose.  The  lo-vver  ends  of  the  bones  nf  the 
forearm  are  bared  of  periosteum  as  high  up  as  is  necessar}^. 
They  are  made  to  protrude  through  the  wound,  and  are  divided 
by  means  of  a  fine  saw.  If  very  httle  disease  exists,  a  liberal 
gouging  of  the  parts  may  meet  the  needs  of  the  case. 

(d)  The  Removal  of  the  Ends  of  the  Metacarpid  Bones. — 
This  may  not  be  necessary.  As  little  of  these  bones  is 
removed  as  is  possible,  and  the  section  w^  probably  extend 
no  further  than  the  limits  of  the  carpal  sjiiovial  sacs. 

The  bones  are  inaile  to  project  through  the  wound,  and  are 
Bevered  as  required  by  means  of  a  tioe  saw. 

(c)  The  woimd  h  united,  a  drainage-tube  is  introduced,  and 
the  hand  is  adjusted  upon  a  special  splint 

Comment—Thh  operation  must  be  subject  to  very  con- 
siderable modification.  It  is  tedious  and  difficidt,  and  involves 
infinite  care.  It  may  be  impossible  to  carry  out  the  sub- 
periosteal method  completely.  OUier  maLii tains  that  if  this 
method  be  completely  observed,  the  attachments  of  no  tendons 
are  lost 

By  the  open  method  the  tendons  of  the  two  radial 
extensors  of  the  carpus,  the  tendons  of  both  the  extensor  and 
the  flexor  of  the  ulnar  side  of  the  carpus,  the  flexor  carpi 
radial  is  tendon,  and  possibly  that  of  the  supinator  longus,  may 
be  sacrificed  The  two  first-named  tendons  are,  indeed,  cut 
through. 

The  steps  of  the  operation  may  be  altered  The  radius 
and  ulna  may  be  sawn  through  first,  and,  the  carpus  being 
exposed  in  the  wound,  the  bones  may  be  removed  one  by  one 
Bs  they  are  reached. 

By  this  means  the  palmar  surfaces  of  the  carpal  bones 
can  be  more  easily  freed  of  t.hoir  periosteo-hgamentoua 
covering. 

If  a  considerable  portion  of  both  radius  and  ulna  has  to  be 
removed,  each  bone  may,  when  freed  of  periosteum,  be  divided 
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by  a  fine  chain  saw,    Throyghout  the  operation  small  instru- 
ments and  ^(jorl  retractors  must  be  used. 

The  decortication  of  the  bones  is  very  diificult  in  certam 
cases  and  in  other  than  young  subjects.  On  the  ordinary 
dissecting-room  subject  it 
is  often  almost  impossible. 
When  the  parts  have  Itmg 
been  involved  in  chronic 
inflammation,  the  separa- 
tion of  the  periosteum  is 
easier. 

In  most  cases  the  hand 
is  already  distorted,  the 
joints  are  stiff,  the  soft  parts 
are  greatly  thickened,  the 
area  of  the  operation  is 
occupied  by  many  sinuses, 
and  the  synovial  sheaths 
of  the  tendons  have  been 
more  or  less  obliterated  by 
disease, 

2.  Other  Methods. 

It  is  needless  to  speak 
of  the  method  of  excising 
the  wrist  through  a  dorsal 
flap,  as  practised  by  Vel- 
peau,  nor  of  the  H-shaped 
incisions  once  in  vogue. 

Maisonneuve    in    1853 
{Gazette      dee     Hdpitanx, 
1853,  page  280)  niade  use  of 
a  single  median  dorsal  incision,  and  of  late  years  more  than 
one  surgeon  has  revived  this  procedure  in  a  modem  form. 

(a)  Boeckd's  Operation. — This  is  sometimes  described  as 
Langenbeck's  operation,  the  two  procedures  being  practically 
identical  A  single  doi^al  incision  is  made  upon  the  radial 
side.  This  incision  is  straight,  is  placed  in  the  interval  between 
the  extensor  indicis  and  the  extensor  secundi  internodii  pollicis» 
and  is  made  to  closely  ft>ll<jw  the  radial  border  of  the  fii-st  of 
these  tendons  (Fig.  178,  b).   In  a  large  hand  the  incision  is  about 
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Fig.  178.— icrcuiiu»  of  ih*  wii*»T. 

A  a',  Ollier'a  incision  for  mdlAl  side  ;  B  B'* 
Bo<«ck<«rs  ind»ion. 
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four  and  three-quarter  inrhes  in  length,  extending  three  and 
u  quarter  ii^ehes  below  the  joint-Une,  and  one  inch  and  a  half 
above  it.  In  a  small  hand  the  «3iit  would  be  about  three  and 
a  half  mches  in  length,  reaching  one  inch  and  a  quarter 
above  the  line  of  the  articulation,  and  two  and  a  quarter 
in**hcs  below  it. 

The  tendons  of  the  extensors  of  the  radial  side  of  the 
carpus  are  cut,  the  operation  is  canned  out  subperiosteaUy, 
and  in  the  manner  already  described. 

The  incision  is  not  quite  so  conveniently  placed  in  this 
operation  as  it  is  in  Ollier's,  and  the  latter  procedure  is 
rendered  simpler  by  the  introduction  of  a  small  ulnar  in- 
cision. 

Boeckers  incision  renders  it  aim  ;st  imp  ssible  to  avoid 
cutting  the  extensor  carpi  radialis  brevior  tendoiL 

Tlie  bend  in  the  wound-line  in  Olher's  operation  is  mainly 
for  the  purpose  of  avoiding  this  tendon. 

(6)  Sir  Jompk  Listers  Operation. — ^This  may  be  taken  as 
a  good  example  of  the  open  method  of  excision,  as  distin- 
guished fi-om  the  subperiosteal  plan. 

The  operation  is  thus  described  by  Mr.  Jacobson,  his 
account  being  a  httle  fuller  than  that  given  in  the  original 
text  The  radial  incision  is  made  as  in  Fig.  179: — ''This 
incision  is  planned  so  as  to  avoid  the  radial  artery,  and  also 
the  tendons  of  the  extensor  secundi  internodii  and  indicia 
It  commences  above,  at  the  middle  of  the  dorsal  aspect  of  the 
radius,  on  a  level  with  the  styloid  process.  Thence  it  is  at 
iirst  directed  towards  the  inner  side  of  the  metacarpo- 
phalangeal joint  of  the  thumb,  running  parallel  in  this  course 
to  the  extensor  secundi  internodii ;  but  on  reaching  the  Hue  of 
the  radial  border  of  the  second  metacarpal  bone,  it  is  carried 
(lownwards  longitudinally  for  half  its  length,  the  radial  artery 
l»eing  thus  avoided,  as  it  Uos  a  httle  farther  out  These  direc- 
tions will  be  found  to  serve,  however  much  the  parts  may  be 
obscured  by  inflammatory  thickening.  The  tendon  of  the 
extensor  carpi  radialis  longior  is  next  detached  with  the  knife, 
guided  by  the  thumb-naiX  and  raised,  together  with  that  of , 
the  extensor  brevior,  also  cut;  while  the  extensor  secundif 
internodii,  with  the  radial  artery,  is  thrust  somewhat  out 
The  next  step  is  the  separation  of  the  trapezium  from  the 
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the  carpus  by  cuttmg  forceps  applied  in  a  line  with  the 
longitudinal  part  of  the  incision,  ^reat  care  being  taken  of  the 
radial  artery.  The  removal  of  the  trapezium  is  left  till  the 
rest  of  the  carpus  has  boon  taken  away,  when  it  can  be  dis- 
sected out  without  much  dirticulty.  whereas  its  intimate 
relations  with  the  artery  and  neighbouring  parts  would  causa 
much  trouble  at  an  earlier  stage.  The  soft  parts  on  the  ulnar 
side  are  next  dissected  up  as  far  as  possible,  the  hand  being 
bent  back  to  relax  the  extensors, 

"  The  ulnar  incision  should  be  made  very  free,  by  entering 
the  knite  at  least  two  inches  above  the  end  of  the  ulna 
immediately  anterior  to  the  bone,  and  carrying  it  down 
between  the  bone  and  ilexor  carpi  uhiaris^  and  on  in  a  straight 
line  as  far  ns  the  middle  of  the  fifth  metacarpal  bone  at  its 
palmar  asp*?ct.  The  dorsal  lip  of  the  incision  is  then  raised, 
and  the  tendon  of  the  extensor  carpi  ulnaris  cut  at  its 
insertion,  and  its  tendan  dissected  up  ixom  its  groove  in  the 
uhia,  care  being  taken  not  to  isolate  it  from  the  integuments, 
which  would  endanger  its  vitality.  The  finger  extensors  are 
then  separated  from  the  carpus,  and  the  dorsal  and  internal 
lat4[rral  li|^nvments  of  the  wrist-joint  divided  ;  but  the  connec- 
tions of  the  tendons  with  the  radius  ai'e  purposely  left  undis* 
turlx^L 

"  Attention  is  now  directed  to  the  palmar  side  of  the  incision. 
The  anterior  surface  of  the  ulna  is  cleared  by  cutting  towards 
the  bone  so  as  to  avoid  the  artery  and  nerve,  the  articulation 
of  the  pisiform  bone  opened,  if  that  has  not  been  already  done 
in  making  the  incision,  and  the  fiexor  tendons  separated  from 
the  carpus,  the  hand  being  depressed  tc»  relax  them.  Whila 
this  is  being  done,  the  knife  is  arrested  by  the  unciform 
process,  which  is  clipped  through  at  its  base  with  pliera 

"  Care  is  taken  to  avoid  carrying  the  knife  farther  down  the 
hand  than  the  bases  of  the  metacarpal  bones ;  for  this,  besides 
inflicting  unnecessary  injury,  would  involve  risk  of  cutting  the 
deep  palmar  arch.  The  anterior  ligament  of  the  wrist-joint  is 
also  divided,  after  which  the  junction  between  the  carpus  and 
metacarpus  is  severed  with  cutting  pliers,  and  the  carpus  is 
extracted  from  the  ulnar  incision  with  sequestrum  forceps,  and 
by  touching  with  the  knife  any  ligamentous  connections. 

'*  The  hand  being  now  forcibly  everted,  the  articuki*  ends  of 
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the  radius  and  ulna  will  protrude  at  tlie  dinar  inckioii.  if 
they  appear  sound,  or  Terj  supedicbJlj  affected,  llie  aiticolar 
surfaces  oiily  are  remored.  The  ulna  ia  dmded  oUiqiieiy 
with  a  small  saw,  so  as  to  take  away  Ihe  cartilage-coFered 
rounded  part  orer  which  tiie  radii^  sweeps^  while  the  base  of 
the  styloid  process  is  retained.  The  ulna  and  radius  are  thtis 
left  of  the  same  length,  which  ^eatty  promotes  the  symmetry 

and  steadiness  of  the  hand^  the 
a^ular  interval  between  the 
bones  being  aoon  fiUed  up  wit 
fresh  oesific  deposit  A  thin^ 
sUoe  is  then  sawn  off  the  radius 
parallel  with  the  articular 
aor&oa  For  this  it  is  scarcely 
necessary  to  disturb  the  ten- 
dons in  their  groorea  est 
back,  and  thus  the 
secundi  intemodii  may 
appear  at  aD. 

**This  may  seem  a  refine- 
ments but  the  freedom  with 
which  the  thumb  and  fingers 
can  be  extended,  even  within  a 
day  or  two  of  the  operation, 
to,  shows  that  it  is  impoitanL 
ulnar  side  of  the  bone  is  then 
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fig 


when  ifais  point  is  attended 

Hie  articular  lacet  on  the 

dipped  away  with  fbtcqis  applied  longitadinally. 

'*  If  the  bones  prove  to  be  deeply  eaiions,  the  plieis  or  | 
must  be  used  with  the  greatest  freedom-    The  metai 
bones  are  next  dealt  with  on  the  same  principle,  each 
cloady  investigated — the  seoond  and  third  being  most  readily^ 
reached  firom  the  radial,  the  fourth  and  fiftli  from  the  ulnar 
^d&     If  they  seem  sound,  the  articular  sor&ees  only 
chpped  off,  the  lateral  &cecs  beii^  removed  by  longitudinal^ 
application  of  the  pliers. 

**  The  trapezium  is  next  seized  with  forceps  and  dissect 
out.  without  cutting  the  teaidon  of  the  flexor  carpi 
which  is  firmly  bound  down  in  the  groove  on  the  palma 
aspect,  the  kn^  being  also  kept  close  to  the  bone  to  avoid 
the  radial    The  thumb  being  then  pushed  up  by  an  asslstanC 
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m^imlfiT  end  of  the  metacarpal  bone  is  removed.  Though 
this  articiitates  by  a  separate  joint,  it  may  be  aflected,  and 
the  symmetry  of  the  hand  is  promotod  by  reducing  it  to  the 
same  level  as  the  other  metacarpals. 

"  Lastly,  the  articular  surface  of  the  pisiform  is  chpped  off, 
the  rest  being  left,  if  soond.  as  it  gives  insertion  to  the  flexor 
carpi  ulnaris,  and  attachment  to  the  anterior  annular  ligament." 

Aftar*treatment. — The  wound  must  be  well  drained,  ba 
dressed  with  the  most  carefid  antiseptic  precautions,  and  the 
iisavity  of  the  wound  be  fi'equently  washed  out. 

The  limb  must  be  maintained  upon  a  splint  which  will 
support  the  palm  of  the  hand,  will  keep  the  wrist  a  Uttle  ex- 
tended, and  the  fin- 
gers a  httle  flexed, 
while  at  the  same 
time  it  wiO  not  pre- 
vent movements  of 
the  fingers  from 
being  carried  out 
Lister  s  wooden  spUnt 
with  a  cork  pad  is 
simple,  and  answers 
well  (Fig,  180), 

The  splint  used 
by  Oilier  is  shown 
in  Fig.  18L      It  is 

made  of  wire,  and  when  in  actual  use  is  lined  with  lint  or 
cotton- wool  It  has  this  advantage— that  the  supporting  iron 
can  be  bent,  and  the  position  of  the  part  therefore  changed 
from  time  to  time  as  the  patient  progresses.  The  wound, 
moreover,  is  more  accessible. 

The  thumb  is  apt  to  be  drawTi  inwards  to  the  index  finger. 
This  is  prevented  in  Lister's  splint  by  the  use  of  a  suitable 
pad  In  Oilier  s  splint  a  wire  loop  {a)  enables  the  thumb  to  be 
maintained  in  any  position  wished. 

There  is  a  constant  tendency  for  the  hand  to  assume  the 
position  of  adduction^  and  this  is  apt  to  become  more  marked 
some  time  after  the  splint  has  been  removed. 

The  hmb  will  need  to  be  maintained  upon  a  splint  for  a 
considerable  period,  varying  from  two  to  six  months. 
o  o 
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It  is  essential  during  the  whole  of  this  time  that  passive 
movements  of  the  fingers  be  kept  up.  Tlie  fingers  should  be 
moved  as  early  as  the  third  day.  The  wrist  should  be  kept 
at  rest  until  the  parts  have  become  consolidated,  when  passive 
movements  may  be  commenced.  Active  movements  of  the 
fingei^s  should  he  undertaken  as  soon  as  the  patient  can  move 
without  p!iin. 

For  some  time  after  the  splint  is  left  off,  the  patient  should 
wear  a  leather  support,  and  should  be  persistent  in  his  attempts 


> 


Pig.  I8T.— OLlJKB*8  WUU!  aPMUT  FOB  KXOIStOX  OF  TWE  WWOT, 

ay  Support  for  the  tLmnb,  if  requked. 

to  exercise  the  wrist  and  fingers,  and  to  increase  the  range  of 
their  movements. 

Results. — The  results  of  this  operation  are,  on  the  whole, 
not  very  satisfactory.  Since  the  introduction  of  antiseptic 
measures  the  mortaUty  is  low,  but  is  nevertheless  higher 
than  that  which  attends  amputation  of  the  foreamx  In  very 
carefully  selected  and  very  favourable  cases  some  results 
have  certainly  been  excellent  Oilier  records  several  instanoes 
in  which  the  patient  recovered  with  a  very  usefiil  hand, 
capable  of  performing  a  large  series  of  movements,  to  support 
weights,  and  to  bear  pressure.  In  such  CAses  fibrous  anchy- 
losis has  taken  place,  leaving  a  moderate  degree  of  movement 
at  the  wrist,  and  a  free  action  of  the  tendons  of  the  fingers. 

In  contrast  to  one  such  conspicuous  result  must  be  placed 
a  large  number  of  reported,  and  possibly  a  still  liw^r  number 
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of  unreported,  cases  in  which  a  malformed  and  useless  hand 
has  resulted — a  hand  thickened,  rigid,  and  uncouth,  with 
stiffened  fingers,  fixed  tendons,  and  open  sinuses — a  limb  the 
seat  of  continued  pain,  and  more  or  less  completely  useless. 

In  the  most  common  form  of  trouble  involving  the  carpus 
and  wrist-joint — viz.,  strumous  disease  of  bone  and  synovial 
membrane — excision  of  the  wrist  can  only  in  quite  exceptional 
cases  be  justifiabla  Under  long-continued  and  careful  treat- 
ment, which  will  involve  the  removal  of  diseased  tissue  from 
time  to  time,  the  majority  of  these  cases  do  very  fiurly  well ; 
and  if  the  disease  will  not  yield  to  such  measures,  it  may  be 
doubted  whether  either  the  patient  or  the  limb  is  in  a  fieivour- 
able  condition  for  so  extensive  an  operation  as  the  present 
procedure  involves. 
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CHAPTER  XL 
Excision  of  the  Radius  and  Ulna- 
Portions  of  the  bones  of  the  forearm,  and  indeed  the 
whole  of  the  diaphysis  of  one  or  both  of  these  bones,  have 
been  removed  by  operation  for  the  relief  of  various  con- 
ditions. 

These  operations  have  been  carried  ont  in  cases  of  exten- 
sive bone  disease,  in  certain  instances  of  gunshot  injury,  in 
cases  of  new  growth  (myeloid  sarcoma)  attacking  the  bone 
and  in  some  examples  of  deformity  foUo^ving  injury. 

The  whole  subject  is  very  fully  dealt  with  by  Oilier  in  h" 
Traite  des  RSaeetions  (vol.  ii.,  1889). 

The  Ulna. — The  ulna,  being  a  comparatively  superficial 
bono,  is  easily  reached.  Its  posterior  border  is  subcutaneous 
from  the  olecranon  to  the  styloid  process. 

The  incision  is  made  along  this  posterior  border,  and  the 
bone  is  reached  between  the  anconeus  and  the  flexor  carpi 
ulnaris  in  the  highest  part  of  the  diaphysis  and  between  the 
latter  muscle  and  the  extensor  carpi  ulnaris  in  the  lower  two- 
thbds  or  three-fourths  of  the  bona  The  chief  mass  of  mus- 
cular tissue  from  which  the  bone  must  be  freeil.  belong  t<» 
the  flexor  proftmdus  digitorum,  which  is  extensively  attachefl 
to  both  the  anterior  and  the  internal  surfaces. 

It  must  be  remembered  that  the  dorsal  branch  of  the  ulnar 
nerve  winds  backwards  beneath  the  flexor  carpi  ulnaris  at 
about  some  two  to  three  inches  above  the  wrist 

Whenever  possible,  the  resection  of  the  bone  should  be 
carried  out  by  means  of  the  subperiosteal  method. 

The  Radius. — The  bone  is  approached  from  the  external 
surface  by  an  incision  parallel  to  the  long  axis  of  the  bone, 
and  so  placed  as  to  open  the  intei-stiee  between  the  supmator 
longus  and  extensor  caq>i  radialis  longior  muscles. 

In  this  inter-muscular  space  the  radial  nerve  is  sought  fon 
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This  nerve  lies  throughout  beneath  the  supinator  longus,  but 
about  three  inches  above  the  wrist  it  turns  bat-kwards  beneath 
the  teodon  of  the  muscle  to  become  subruUneoiis.  The 
nerve  may  be  followed  op  imtil  the  point  is  reached  at  which 
the  musculo-spiral  bifurcates  into  the  radial  and  posterior  inter* 
osseous  nerves. 

The  periosteum  is  divided  over  the  outer  border  of  the 
bone,  and  the  insertion  of  the  pronator  teres  separated  and 
turned  forwards,  The  supinator  brevis  muscle  is  divided 
vertically ;  one  part  is  turned  forwards  with  the  radial  nei've, 
the  other  is  turned  backw^ards  with  the  posterior  interosseotis 
nerva 

This  method  of  exposing  the  radius  originated  with  Mr. 
Henry  Morris,  whose  very  successful  case  of  removal  of  a 
considerable  part  of  both  the  radius  and  the  ulna  was 
published  in  the  tenth  volume  of  the  Clinical  Socidi/'s 
TrcmBCLctiona. 

The  excision  should  be  subperiosteal  whenever  possible. 
In  the  case  of  operation  for  sarcoma,  this  method  would, 
however,  not  be  admissible. 

In  young  subjects  the  restoration  of  parts  after  subperi- 
osteal resection  of  the  diaphysis  of  these  bones — and  notably 
of  the  radius — has  been  very  complete  and  remarkable.  On 
the  other  hand,  very  lamentable  deformity  has  attended 
extensive  resections  of  the  radius  in  w^hich  the  periost^utn 
was  not  preserved,  or  in  which  the  epiphyses  were  encroached 
upon. 
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CHAPTER    XIL 

Excision  of  the  Elbow. 

This  operation  consists  in   the  removal  of  the  lower  end  ot 
the  humerus  and  the  upj>er  extremities  of  the  radius  and  uhia. 

It  is  performed  for  advanced  cases  of  bone  and  joint 
disease  which  have  resisted  milder  treatment;  for  certain  cases 
of  injury,  notably  gunshot  wounds ;  for  the  relief  of  anchylosis 
when  Ln  a  faidty  position;  and  for  some  examples  of  un- 
reduced dislocation.  The  object  aimed  at  is  the  production  of 
a  movable  joint  A  description  of  the  operation  upon  the 
dead  body  was  given  in  1782  by  Park  ("On  a  New  iletlnxi 
of  treating  Diseases  of  the  Kjiee  and  Elbow/'  1783),  and  in 
the  same  year  excision  of  the  elbow  was  proposed  by  Moreau 
{Mertmire  a  VAcadimie  de  Ghiru/rgie,  1782). 

The  first  actual  operation  appears  to  have  been  performed 
by  Morean  in  1794  Previous  to  1782  large  fragments  of  dead 
bone  had  been  removed  from  the  elbow  by  operation,  and  the 
lower  end  of  the  humerus  had  been  excised  in  at  least  one 
case  of  compound  dislocation  (Wainman,  1759), 

In  England  the  operation  was  popularised  by  Syme,  and 
was  enthusiastically  adopted  by  British  surgeons. 

Aiiatomical  Points. — The  elbow  is  a  pure  hinge-joint, 
peimittiiig  normally  of  no  lateral  movement.  The  synovial 
membrane  of  the  superior  radio-ulnar  joint  joins  that  of  the 
major  articulation. 

The  crease  in  the  skin  called  the  "  fold  of  the  elbow  *'  is 
placed  some  Uttle  way  above  the  line  of  the  joinL 

The  bony  points  about  the  elbow  can  be  well  made  out  in 
H  healthy  subject. 

The  internal  condyle  is  the  more  prominent  and  the  1^8 
rounded  of  the  two.  The  humero-radial  articulation  forms 
a  horizontal  line,  but  the  humero-ulnar  joint  is  oblique,  the 
joint  surfaces  sloping  do^^mwards  and  inw^ards.  Thus  it 
happens  that  while  the  outer  condyle  is  only  three-quarters 
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of  ML  inch  above  the  articular  line,  the  tip  of  the  internal 
condyle  is  more  than  one  inch  above  that  part. 

A  line  drawn  through  the  two  condyles  will  be  at  right 
angles  with  the  axis  of  the  upper  arm,  while  it  wdll  form  an 
angle  with  the  axis  of  the  forearm. 

The  joint-line  is  equivalent  to 
only  about  two-thirds  of  the  width 
of  the  entire  line  between  the 
poinU  of  the  two  condyles. 

In  extreme  extension  the  tip  of 
the  olecranon  is  a  Httle  above  the 
line  joining  the  two  condyles. 

Of  the  ligaments  of  the  elbow- 
joint  the  anterior  and  posterior  are 
comparatively  thin.  The  internal 
lateral  is  the  strongest  and  most 
extensive  of  the  ligaments.  In  ex- 
cision it  is  very  important  that  the 
external  lateral  ligament  should  be, 
whenever  possible,  preserved,  since 
it  joins  below  wnth  the  articular 
ligament. 

The  three  most  important  muscles  in  relation  to  this 
operation  are  the  biceps,  the  brachialis  antieus,  and  the  triceps. 
The  insertion  of  the  two  first-named  muscles  should  never 
be  divided.  The  biceps  is  inserted  into  the  tubercle  of  the 
radius,  the  brachialis  anticus  into  the  anterior  surface  of  the 
ulna  at  the  root  of  the  coronoid  process.  A  section  of  the 
ulna  sufficiently  low  to  include  the  whole  of  the  coronoid 
process  wiU  not  involve  a  sacrifice  of  the  insertion  of  the 
brachialis  anticus.  The  triceps  insertion  occupies  not  only 
the  upper  flat  surface  of  the  olecranon,  but  also  a  considerable 
portion  of  each  of  the  sides  of  that  process. 

From  the  triceps  tendon  come  o3'  two  considerable  lateral 
expansions,  which  descend  obliquely  to  join  the  deep  fascia  of 
the  foreanu  (Fig,  188).  Of  these  the  internal  is  insignifi- 
cant. The  external  expansion  is,  however,  considerable« 
and  should  always  be  saved,  as  it  enables  the  triceps  to 
retain  a  hold  of  the  f  irearm.  even  after  the  olecranon  has  been 
removed. 


Fig,  l82.^I»lAOSAM  OF   UVUKKUB 
AT  JlQE  of    15. 

A,  Internal  condyle ;  it.  Line  of 
attacbmetit  of  aaUrior  i»art  of 
capflule. 
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The  anconeus  and  aupinator  brevis  muscles  most  be 
seriously  disturbed  in  any  excision  of  the  elbow.  The  other 
muscles  in  very  immefliate  relation  with  the  joint  are  the 
extensor  carpi  radialis  brevior  and  the  extensor  carpi  ubiaris. 

One  great  danger  in  this    operation   is  division  of,  or 
damage  to,  the  ukiar  nerve  as  it  lies  in  the  groove  between 
the  olecranon  and  the  internal  eon- 
dyla 

Another  nerve  which  is  very 
readily  injured  in  this  operation  is  the 
posterior  interosseous,  which  is  pla^^ed 
in  jeopardy  when  the  upper  end  of  the 
radius  is  being  bared 

The  composition  of  the  arterial 
plexus  which  surrounds  the  elbow- 
joint  on  all  sides,  and  supplies  it, 
must  be  held  in  mind. 

The  lower  epiphysis  of  the  hu- 
merus is  of  large  size,  and  contains 
four  separate  osseous  nuclei  The  main 
mass  of  the  epiphysis  joins  the  shaft 
about  the  sixteenth  or  seventeenth 
year,  the  nucleus  forming  the  internal  condyle  joins  at  the 
eighteenth  yean  That  part  of  the  epiphysis  which  forms  the 
radial  condyle  and  the  trochlea  is  within  the  capsule  of  the 
joint  That  part  which  forms  the  two  condyles  is  without  the 
synovial  cavity  (Fig.  182), 

The  up[H?r  epiphysis  of  the  radius  forms  the  head  of 
the  bone,  is  within  the  synovial  cavity  of  the  joint,  and 
joins  the  shaft  between  the  sixteenth  and  seventeenth  years 
(Fig.  183). 

The  olecranon  process  is  mainly  formed  from  the  diaphysis; 
indeed,  more  than  three-fourths  of  its  greater  sigmoid  cavity 
belongs  to  that  segment  of  the  bone. 

The  upper  part  of  the  olecranon  is  at  birth  cartilaginou 
At  the  tenth  or  eleventh  year  a  smaU  nucleus  of 
appears  on  the  highest  part  of  the  process,  and  forms  a  very 
slight  epiphysis,  which  represents  only  the  highest  or  flat  sur- 
face of  the  olecranon,  and  is  little  more  than  a  mere  shell  oi 
bona    This  httle  epiphysis  joins  the  shaft  about  the  seven- 


Fig,    tSS.— uPFm   hint    or 

THE  S4DIUB  Hf  A   SriSJBOIT 
AOED  I  ft.     {After  Oilier.) 

A.  Epi|»lj jais ;   B  h't  SynoYuJ 
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teenth  year.     The  anterior  part  of  this  epiphysis   is  intra- 

g}Tiovial,   the    posterior    and    larger    part    is    subperiosteal 
(Fig.  184). 

1,  Excision  through  a  Posterior  Median  Incision. 
I  Operation, — The  patient  lies  upon  the  back,  with  the  body 
cL>se  to  the  edge  of  the  table.  The  surgeon  stands  on  the 
side  to  be  operated  upon.  An  assistant  is  placed  on  the 
opposite  side  of  the  table — i.e., 
ujHm  the  patient*s  sound  side — 
and  hnlds  the  Umb.  The  upper 
arm  should  be  vertical,  or  at 
right  angles  to  the  surface  of 
tiie  couch,  the  elbow  should  be 
a  httle  flexed,  and  the  foreiirm 
be  curried  across  the  patient's 
chest,  so  that  the  ellww  pro- 
jects prominently  outwards  (Fig. 
186).  In  dealing  with  the  right 
joint  the  operator  should  stand 
by  the  patient's  loins;  and  in 
dealing  with  the  left,  well  to 
the  out^r  side  of  the  tnmk.  A 
second  assistant,  standing  on  the 
opposite  side,  can  lielp  to  steady 
the  limb  by  grasping  the  arm 
and  forearm  as  he  leans  over 
the  body ;    and   a  third  helper, 

placed  to  the  surgeon's  left,  should  be  prepared  to  assist  in 
retracting  the  divided  parts. 

In  this  attitude  it  will  be  understood  that  the  ulna  and 
olecranon  will  be  uppermost 

The  use  of  the  elastic  tourniquet  should  be  avoided  when 


Fig,  184.— TTPPKB  EXD    OF  THK  ULITX 
Df    A    BUBjeCS    ACI2D    15.        CM^IT 

Oilier.) 
A,  Epiphyiia ;  B,  Poflterior  lig^mAnt ; 


NaiTow-bladed  rectangular  retractors  made  of  the  stoutest 
Bteel  are  requisite. 

(n)  The  Incision. — The  skin  incision  is  about  four  inches 
in  length,  is  in  the  long  axis  of  the  forearm,  and  is  so  plueed 
as  to  cross  the  centre  of  the  olecranon  fossa  of  the  humerus, 
and  to  run  along  the  middle  of  the  olecranon  process,  arui 
then  follow  the  crest  or  poftterinr  border  of  the  ulna  (Fig.  185). 
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Koux'b  incision  ;  B,  Me- 
dian Yertic&l  iDcision. 


I 


I 
I 


The  centre  of  the  mcision  should  correspond  to  the  tip  or 
summit  of  the  olecranon,  so  that  two  inches  of  the  cut  will  be 
over  the  humerus,  and  two  inches  over  the  olecranon  and 
ulna. 

The  stout  short-bladed  excision  knife  may  be  carried 
at  once  down  to  the  bones,  cutting  on  to  the  olecranon, 
bisecting  the  triceps  tendon,  opening 
the  articiilation  through  the  posterior 
ligament  and  reaching  the  back  of  the 
humerus. 

As  the  cut  will  be  made  from 
"above  downwards/'  it  will  be  seen 
that  in  the  position  occupied  by  the 
limb  the  knife  will  cut  first  upon  the 
ulna,  which  is  uppermost,  and  then 
upon  the  humerus  (Fig.  186). 

{b)  The  Clearing  of  the  Olecranon 
and  the  Condyles  of  the  Humerus. — In 
clearing  the  bones  for  excision,  the  fol- 
lowing rules  should  be  observed : — (1) 
The  surgeon  should  keep  the  knife 
well  down  upon  the  bone,  and  his  inci- 
sions should  be  short  and  made  with 
force,  and  the  edge  of  the  blade  be  kept 
turned  towards  the  bones.  (2)  The 
j>eriosteum  should  be  separated  to  as 
great  an  extent  as  is  jwssible,  and  all  ligamentous  connections 
should  be  spared.  The  operator  should  aim  at  leaving  the 
bones  absolutely  bare.  (S)  The  rugme  and  the  elevator  should 
be  freely  used,  while  the  knife  is  employed  sparingly.  The  left 
thumb-nail  must  be  used  with  vigour  to  retract  the  tissues  as 
soon  as  they  are  separated,  and  the  surgeon  may  expect  that 
the  thumb  of  his  left  hand  wiU  remind  him  of  the  operation 
for  many  days  after.  Good  retractors  must  also  be  employed 
at  every  step.  The  main  feature  of  the  operation  is  the 
efficient  peeling  of  the  olecranon  and  the  irregularly-shajied 
humerus.  ^^^ 

The  im^er  part  of  the  wound  is  £rst  de^lt  with.  ^^H 

The  inner  half  of  the  triceps  tendon  is  peeled  from  tB^^^ 
olecranon  with  as  much  periosteum  as  possible.     Ttie  h<)llf>*i^ 
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between  the  olecranon  and  the  internal  condyle  is  now  cleared 
until  that  process  of  bone  is  reaehed,  and  is  left  bare  and 
projecting. 

If  the  operator  keep  close  to  the  bones,  and  observe  the 
three  rules  just  laid  down,  there  is  no  reasonable  danger  ot 


Fig.  186.'EXCI£I0N  Of  TSE    elbow:    TBZ  CL&ABnfQ  OF  THE  HDOEBUt. 


wounding  the  ulnar  nerve.  The  internal  lateral  ligament  is 
stripped  off  from  both  humerus  and  ulna,  and  the  periosteum 
is  so  separated  as  to  carry  with  it  the  origin  of  the  flexor 
muscles. 

The  surgeon  now  turns  to  the  outer  part  of  the  incision^ 
separating  the  tissues  on  that  side  until  the  outer  condyle  is 
reached  and  laid  bare.  In  this  stage  of  the  operation  the 
outer  half  of  the  triceps  tendon  will  be  separated  and  drawn 
aside  without  severing  its  connection  with  the  deep  fascia  of 
the  forearm,  the  anconeus  will  be  raised  from  the  ulna,  the 
external  lateral  ligament  and  the  origin  of  the  mass  of 
extensor  muscles  will  be  separated  from  the  humerus,  and 
the  supinator  brevis  will  be  turned  well  aside.  Here,  again, 
strong  retractors  are  of  great  service  (Fig.  186).  It  is  during 
this  part  of  the  procedure  that  damage  may  be  done  to  the 
po6teriar  interosseous  nerve. 
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Tlie  bones  of  the  jomt  are  now  free  of  one  another  except 
upon  their  anterior  aspect. 

(c)  The  Sawing-off  of  the  End  of  the  Humerua — The 
elbow  should  now  be  fully  flexed,  and  without  much  diffi- 
culty the  lower  end  of  the  huraenis  can  be  made  to  project 
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Kg.  187,— Kxcimosr  of  thb  elbow  :  aiwiNO  or  thb  HTTXunv^ 
(Modi^  from  Fumhmf.) 

into  the  wound.     The  patient's  hand  should  then  be  pk . 

in  the  prone  position  upon  the  operating-table,  close  to  the 
patient^s  head  upon  the  affected  side.  In  this  attitude  it  can 
be  firmly  held,  the  lower  ends  of  the  radius  and  ulna  being 
fijted  rigidly  upon  the  table.  The  assistant  who  grasps  the 
upper  arm  should  project   the  lower  end  of  the  humenis 
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ttpwardjs.      This 
few  attachments 


portion    of  bone    is   now 
in  front,  and  is  bared 


as 


cleared  of  its 
high  up  as  is 
uecessary. 

The  surgeon  then  grasps  the  bone  with  lion  forceps  held  in 
the  left  hand,  and  maintained  verticallj,  as  if  he  would  draw 
the  bone  directly  upwards  (Fig,  187). 

A  narrow  saw  with  a  movable  back  is  apphed  horizon t-ally 
to  the  lower  extremity  of  the  bone  so  fixed,  and  the  excision 
uf  the  humerus  is  completed. 

The  saw-line  generally  crosses  the  bone  at  right  angles 
to  its  long  axis,  and  just  below  the  tips  of  the  condyles. 

In  using  the  saw  a  metal  retractor  or  spatula  should  be 
employed  to  hold  back  and  retract  the  soft  parts. 

A  strip  of  bent  metal  of  the  form  shown  in  Fig  187  answers 
admirably  for  this  purpose. 

(d)  The  Sawing-oii'  of  the  Ends  of  the  Radius  and  Ulna. — 
While  the  limb  is  in  the  same  position  the  assistant  who 
is  fixing  the  forearm  relaxes  his  hold,  and  forcing  the  bones  of 
that  part  of  the  limb  upwards,  makes  them  in  turn  protrude 
prominently  in  the  wound.  The  uloa  is  grasped  with  the 
iion  forceps,  which  are  again  held  vertically,  as  if  to  draw  the 
brjne  directly  upwards;  and  the  metal  spatula  having  been 
applied,  the  saw  is  applied  horizontally  to  the  base  of  the 
process,  a  slice  of  the  upper  end  of  the  radius  being  removed 
at  the  same  time  (Fig.  \SH). 

The  wound  is  washed  out,  is  adjusted  with  sutures,  and  a 
drainage-tube  is  inserted. 

Comriient — The  incision  here  described  is  that  of  Park 
and  Maisonneuve,  and  the  operation  represents  the  best 
method  now  in  vogue  for  excising  the  elbow,  and  the  metliod 
which — if  the  selection  made  by  text-books  be  a  criterion — is 
the  most  universally  adopted. 

The  operation  is  simple,  the  bones  are  easily  exposed  on 
each  side,  the  ulnar  nerve  is  well  guarded,  the  triceps ,  tendon 
is  subjected  to  the  least  amount  of  injdry,  and  efficient 
drainage  is  provided  for. 

The  method  above  described  may  be  considered  to  follow 
the  open  method,  although  as  much  periosteum  and  ligamen- 
tous tissue  is  preserved  as  is  possible,  and  the  operation  is  of 
wide  application. 
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The  completf*  subperiosteal  excision  is  described  in  a 
chapter  which  follows. 

To  preserve  the  whole  of  the  periosteum  is  extremely 
dif&cult,  and  often  impossible  or  inadvisable.     In  the  above 

operation  the  bone  is  bared 
subiK^riosteally  as  far  as  is 
practical  in  the  great  ma- 
jority of  cases. 

The  projecting  end  of 
the  ulna  may  be  cut  off 
early  in  the  operation  in 
order  that  the  lower  ex- 
tremity of  the  humerus 
mi^ht  be  more  easily  ex- 
posed and  dealt  with 

2.  The  Subperiosteal 
Method. 

The  operation  just  de* 
scribed  is — if  it  be  carried 
out  as  detailed — as  nearly 
an  example  of  the  sub- 
periosteal method  as  is  Ln 
the  majority  of  instance 
practicable. 

The  following  descrip- 
tion is  derived  from  Fara- 
beufs  account  of  the 
'^  M^thode  de  la  Rugine,"  as  distLngiiished  from  the  '*  M^thode 
du  Bistouri/'    {See  page  603,  and  Fig.  170.) 

Operaiion.^a)  The  Incision. — ^Precisely  the  same  incision 
is  employed  as  in  the  last  operation.  The  arm  is  placed  by 
the  patient's  side,  the  elbow  is  extended,  and  the  hand  prcma. 
The  elbow  rests  upon  a  small,  hard,  round  cushion,  which  is 
placed  upon  the  table  by  the  side  of  the  patient's  body. 

The  incision  is  carrietl  well  down  to  the  bones,  so  as  to 
divide  the  periosteum  both  of  the  humerus  and  olecranon,  to 
open  the  joint  capsule,  and  bisect  the  triceps  tendon. 

In  the  position  the  Umb  now  occupies,  the  external  or 
radial  lip  of  the  wound  will  be  superior,  and  the  internal  lip 
inferior  or  the  nearer  to  the  cushion* 


Fig.  188.— 1»  BIOHT  ELBOW  AFTER  KXCl^ 
810N  BT  DOB&LL  IlffCISJON,      {Afttr  Fava' 

A.  Humerus ;  B,  Flna ;  c,  Su[nnator  longoi 
antl  jf»dial  extensor  of  the  CHr|iiiii ;  D, 
Outer  expttn^ititi  from  triceji*  tendon  ;  jy\ 
Inner  expAHMuu  from  the  »Aitie. 

B,  PABT8  RSKOTED  IN  THE  EXCISIOH. 

Af  Humerus  ^  b,  Ulna  ;  Ct  Ea^UuB. 
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(b)  Decortication  of  the  Postero-extenial  Parts. — Com- 
meneirig  with  the  8iijK?rior  or  external  pait  nf  the  wound,  the 
Burgeon  expos*^s  the  depths  of  the  original  cut,  and  drawB  the 
Boft  parts  well  a.side  by  means  of  proper  retract-ors. 

With  a  rugine  and  elevator  he  then  proceeds  to  lay  bare 
the  outer  part  of  the  olecranon,  pressing  forwards  with  the 
ni^ne  until  he  has  reached  the  articular  surface  of  the 
olecranon,  and  has  separated  (with  the  periosteum)  the 
extremal  lateral  and  annular  ligaments  and  some  part  of  the 
posterior  ligament 

He  now  turns  to  the  himienis  and  pares  the  periosteum 
from  the  outer  part  of  the  olecranon  fossa,  and  contmues  the 
peeling  process  until  he  has  bared  the  postero-extemal 
part  of  the  humerus  and  has  reached  the  extenial  condyle. 
The  elbow  is  now  a  little  flexed,  to  bring  this  process  better 
into  view,  and  it  is  stripped  enthely  of  its  periosteum »  and  of 
its  muscular  and  ligamentous  connections. 

With  the  j>eriosteum  the  outer  part  of  the  posterior 
ligament  will  have  been  elevated  and  displaced  outwards. 

(c)  Decortication  of  the  Postero  -  internal  Farta  —  The 
position  of  the  limb  is  now  changed.  Tlie  hand  is  carried  up- 
wards beyond  the  bead ;  the  arm  is  thus  close  to  the  face,  and 
the  hand,  which  is  supine,  is  beyond  the  upper  end  of  the  table. 
The  limb  is  extended,  and  the  cushion  again  supports  the 
elbow-joint  The  wound  is  now  reversed,  and  the  inner  hp  is 
uppermost  With  the  rugine  the  operator  bares  the  inner 
surface  of  the  olecranon,  clearing  off  the  rest  of  the  triceps 
and  of  the  posterior  ligament  The  separation  is  carried  to 
the  inner  margin  of  the  articular  surface,  and  the  internal 
lateral  ligament  is  thus  peeled  off  %ith  the  periosteum. 

The  postero- interna!  surtace  of  the  humerus,  including  the 
inner  part  of  the  olecranon  fossa  and  the  internal  condyle,  are 
now  laid  entirely  bare.  To  clear  the  condyle  the  joint  must 
be  a  httle  flexed. 

(d)  Division  of  the  Humerus.— The  joint  c^n  new  be  dis- 
located, the  position  of  flexion  is  assumed,  and  the  lower  end 
of  the  humerus  is  made  to  protrude  in  the  wound.  Tlie 
anterior  surface  of  the  bone»  inchnling  the  coronoid  fossa,  is 
cleared  of  periosteum,  with  which  is  removed  also  the  anterior 

anient  of  the  joint 
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The  extremity  of  the  humerus,  being  now  entirely  bare,  is 
seized  with  lion  forceps  and  sawn  through. 

(e)  Division  of  the  Radius  and  Uhia. — It  only  now  remains 
to  clear  the  anterior  part  of  the  ulna,  including  the  coronoid 
process,  and  the  neck  of  the  radius,  and  to  saw  the  exposed 
bones  ofi",  with  the  precautions  already  described  (Fig.  188). 

Comment — This  operation  is  admirable  in  theory,  but^ 
could  not  often  be  cai-ried  out  in  its  entirety  in  practice.  In  | 
some  instances,  especially  in  excisions  for  injury  in  adults,  the 
decortication  would  be  practically  impi»*] 
sible.  Especially  difficult  is  it  to  bar^l 
the  olecranon  and  coronoid  fossse  of  peri- 
osteum. In  many  cases  of  disease  it  would  j 
be  undesirable  to  save  the  implies 
membrane. 

8.  Other  Forms  of  the  Operatios? 
The  incision  most  usually  emploj 
when  the  operation  was  first  introduced 
was  the  H-i7icisio'n  o/Moreau  (Tig.  189,  B). 
This  was  the  incision  adopted  by 
Syme,  Dupuytren,  and  many  others, 
Jaeger  and  Liston  used  the  same  incision, 
but  umitted  the  outer  vertical  limb  of 
the  H.  Roux  in  like  manner  omitted  the 
inner  vertical  limb  (Fig  1S5.  a).  In  aU  the 
early  operations  the  triceps  tendon  wuj 
cut  entirely  through. 

Subsequent  experience  has  conderal 
every  form  of  transverse  incision  in  this 
operation, 
Chassaignac  employed  a  longitudinal  posterior  cut  slong 
the  outer  side  of  the  olecraoon,  and  Langenbeck  a  like 
incision  along  the  inner  side.  These  incisions  rendered  the 
exposure  of  one  side  of  the  joint  very  easy,  and  the  lajHn^ 
bare  of  the  other  side  unduly  difficult  They  are  inferior  to 
tho  median  incision  above  described. 

Two  excellent  operations  by  means  of  lateral  incisiom 
remain  to  be  described. 

OUier's   Operation  by  the  Bayonet  Incieian, — The  upper 
pait  of  this  incision   is  vertical,   is    opposite    the    intertml 


Fig.  189. — Eicifliow  OF 

THE  ELBOW. 

A.  Oilier  i  indaiou;  h 
H -shaped  inckioii  of 
Moreau. 
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between  the  triceps  and  the  supinator  longus,  is  commenced 
2i  inches  above  the  joint-line,  and  mns  down  to  the  tip  of 
Uie  outer  condyle. 

It  is  then  directed  obliquely  downwards  and  inwards 
to  the  base  of  the  olecranon,  and  is  finally  made  to  follow 
the  posterior  border  of  the  ulna  for  1^  to  2  inches  (Fig, 
189.  A). 

A  vertical  incision  about  one  inch  in  length  is  made  ovell 
the  internal  condyle.  Through  this  small  lateral  incision  the 
point  of  the  condyle  is  bared,  and  the  attachment  of  the 
mt'Cmal  ligament  separated. 

Turning  to  the  main  wound,  and  using  the  rugine  rather 
than  the  knife,  the  uperator  decorticates  the  external  condyle, 
separating  the  external  lateral  Ugament^  exposes  the  head  of 
the  radius,  detaches  the  triceps  tendon  together  with  the 
periosteum,  denudes  the  olecranon  and  the  margins  of  the 
sigmoid  cavity,  and  detaches  the  insertion  of  the  brachialis 
anticus. 

The  bones  of  the  forearm  are  now  luxated  forwards,  and 
are  divided  with  a  fine  saw. 

The  inner  segment  of  the  humerus  is  in  the  next  place 
freed  of  all  its  attachments,  and,  the  bone  being  now  bare,  the 
saw  is  applied,  and  the  required  section  made. 

This  method  has  some  excellent  points.  It  is,  however, 
needlessly  complicated.  The  triceps  tendon  is  not  con- 
veniently exposed,  and  its  important  external  expansion  is 
divided  The  ulnar  nerv^e  is  less  easily  dealt  with.  The 
wound  is  large,  and  not  well  adapted  for  drainage.  The  inner 
incision  is  inconveniently  placed,  and  may  cause  trouble  in 
the  after-treatment. 

Hueters  ctperaticm  is  a  modification  of  the  method  just 
described,  and  has  been  considered  sl&  especially  applicable  to 
cases  of  excision  for  anchylosis. 

The  operation  is  carried  out  in  the  following  steps ; — 

(a)  The  Ulnar  Incision  and  Clearing  of  the  Internal 
Condyle. — An  incision  one  inch  in  length  is  made  over  the 
internal  condyle  and  a  little  to  its  anterior  surface.  This  cut 
is  carried  to  the  bone,  and  witli  a  rugine  and  elevator  the 
periosteum,  the  internal  lateral  Hgament,  and  the  united 
tendon  of  origin  of  the  flexor  muscles,  are  separated  from  the 
F  p 
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bone.     The  joint  is  opened     Care  must  be  tj&ken  to  avi>id  the 
ixlnftr  nerve. 

(i)  The  Radial  Incision  and  Resection  of  the  Head  of  the 
Radius. — The  arm  is  no\?  so  placed  as  to  bring  the  radial  side 
uppermost.  The  limb  is  fixed  upon  a  hard  cushion  in  the 
extended  position.  The  rarlial  cut  is  about  four  inches  in 
length.  It  skirts  the  outer  side  of  the  Joint  on  its  posterior 
aspect 

The  centre  of  the  incision  is  over  the  external  condyle, 
and  the  lower  part  of  it  over  the  radius  (FijCf,  190).  With 
the  blunt  instniments  the  |ieritisrt*um  is 
separated  from  the  outer  condyle,  together 
with  the  tendinous  attachments  and  the 
external  lateral  ligament  The  orbicular 
ligament  is  divided  transversely,  and  the 
joint  is  opened  from  the  radial  side* 

The  head  of  the  radius  is  now  finee, 
and  is  remnved  by  means  of  a  keyhole  saw. 
(c)  The  Resection  of  the  Humenis. — The 
finger  is  introduced  into  the  joint  upon 
the  ulnar  side  while  the  elhow  is  flexed. 
llie  limits  of  the  anterior  part  of  the  cap- 
sule are  detined,  and  by  means  first  of  rhe 
knife  and  then  of  the  elevator  the  anterior 
surface  of  the  hiunerus  is  freed  i\&  far  as 
possible  both  of  periosteum  and  ligament 

The  elhow  is  now  extended  and  the 
posterior  part  of  tlie  capsule  made  promi- 
nent, and  the  tissues  upon  this  side  are  in 
tuni  peeled  from  the  bone.  The  lower  end 
of  the  humenis  should  by  this  time  be  bare, 
and,  the  forearm  being  juldueted  (ie.,  to  the  ulnar  side),  this 
extremity  of  bone  should  bo  made  to  project  through  the 
radii  J  wound.  It  is  grasped  with  forceps  and  sawn  oft*.  Tb^ 
ulnar  nerve  should  not  be  seen. 

(d)  The  Resection  of  the  Olecranon, — The  olecranon  is" 
reailily  brought  into  view  in  the  radial  wound.  With  the 
rugine  it  is  stripped  of  periosteum,  and  is  freed  of  its 
eonneetions  with  the  triceps  tendoa  The  upper  part  of  tbe 
ulna    and   the  coronoid  process  are   then  stripped  of  their 
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coverings,  and  the  bone  is  sawn  thrntiprli  just  above  the  base  of 
the  coronoid  pnx^ess. 

This  operation  is  certainly  excellent,  and  has  yielded  very 
admirable  results  as  regards  the  fiinrtiun  of  the  joint  The 
|jr*»r*edare  is  very  well  adapted  for  cases  of  excision  for 
anchylosis.  The  rneth(xl  is  claimed  to  be  subperi*  »steaL  For 
ordinary  purposes  Hneter  s  operation  has  no  advantage  over 
the  median  dorsal  incision. 

After-treatment. — After  the  ufML^ation  the  limb  must  be 
placed  upoji  a  suitable  splint,  iuid  the  bones  so  adjusted 
that  the  greater  diameters  of  the  bony  surfaces  correspond 
and  do  not  cross.  The  ham!  should  be  in  the  mid-position 
between  pronation  and  supination,  and  the  elbow  bo  very 
slightly  bent — so  shghtly  that  the  forearm  will  be  nearer  to  the 
extended  posture  than  to  the  position  it  occupies  when  at 
right  angles  to  the  arm.  The  precise  angle  recommended  by 
most  surgeons  is  an  angle  of  IH5^. 

Very  many  forms  of  splint  have  been  devised  The  main 
requirements  of  such  appliances  are  that  they  be  light,  strong, 
rigid,  easily  kept  clean,  and  do  not  interfere  with  the  drainage 
and  ilressing  of  the  wound. 

Mason's  splint  (Fig.  191)  answers  its  purpose  well,  and  also 
permits  the  joint  to  be  exercised  without  the  splint  being 
removed.  The  fingers  should  be  free.  The  splint  and  limb 
may  be  at  first  suspended  from  a  cradle,  or  supported  upon  a 
pillow  with  sand-bags. 

It  must  be  liorno  in  mind  that  there  is  some  disposition 
for  the  bones  of  the  foreann  to  be  displaced  Vmckward,  that 
too  wide  a  distance  between  the  brines  may  lead  to  a  tlail-hke 
joint,  and  that  if,  on  the  other  hand,  the  saw^i  surfaces  be 
kept  in  close  contact,  in  young  subjects  boiiy  anchylosis  may 
ensue. 

In  general  tenns,  it  may  In?  said  that  to  ensure  a  false  joint 

the  bones  should  l»e  separated  tor  the  distance  of  half  an  inch. 

Hl^      After  a  successful  excision  by  the  subperiosteal  method  in 

^Bbealthy  subjects  the  disposition  to  anchylosis  is  considerable. 

Hps   anchylosis   is   especially   to    be    feared  in   children,   the 

limb  may  be  put  up  from  the  first  on  a  right-angled  splint. 

Lich  as  that  recommended  for  the  purpose  by  Mr.  Jacobson 

tjiriti»h  .\Mieal  Jmtnud,  vol.  i.,  1877,  page  774). 
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When  also  a  considerable  quantity  of  bone  has  been  re- 
moved, the  use,  from  the  commencement,  of  a  rectangular 
spUnt  is  advised  by  many. 

Passive  movements  of  the  fingers  and  shoulder,  and  flexion 
and  extension  of  the  wrist,  should  be  commenced  as  soon  as 
possible  after  the  operation— possibly  by  the  third  day— and 
should  be  persevered  with  daily.  Passive  movements  of  the 
elbow  may  be  commenced  about  the  tenth  day.  provided  that 
the  healing  process  has  proceeded  fevourably,  and  the  measure 
can  be  borne  by  the  patient  without  undue  pain.  In  children 
such  movements  may  at  first  be  required  to  be  carried  out 
under  un  anaesthetia 


Pi^.    191.— MAflOIl'8  SPUXT  FOft  CXOBtOW  OP  TffK  KLBOW. 

When  four  or  five  weeks  have  elapsed,  the  forearm  may  be 
gradually  brought  up  imtU  it  forms  a  right  angle  with  the 
arm.  At  the  end  of  six  or  eight  weeks  the  splint  may  be 
dispensed  with,  and  the  movements  of  the  elbow  should  be 
jfree.  Active  movements,  aided  by  massage  and  galvanism, 
should  now  be  advised ;  and  within  four  months  from  the  time 
of  the  operation  the  new  joint  should  have  acquired  solidity, 
and  be  capable  of  exhibiting  a  free  and  extensive  range  of 
movements. 

Eesnlts.— Excision  of  the  elbow  has  led  on  the  whole  to 
very  satisfactory  results,  and  in  a  large  proportion  of  the  more 
favourable  cases  the  results  have  been  most  admirabla  Even 
if  anchylosis  occurs  at  a  right  angle,  the  limb  is  in  a 
better  condition  than  it  was  while  the  seat  of  disease  la 
the    more    unfortunate    instances    the    repair    is    imperfect 
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for  one  reason  or  another,  and  a  very  loose  false  joint,  result- 
ing in  a  flail-like  limb,  is  the  final  production.  Even  in 
such  a  case  a  good  deal  may  be  done  by  means  of  a  suitable 
apparatus. 

"  In  my  experience,"  writes  Sir  William  MacCormac,  "  the 
tendency  is  rather  to  anchylosis  than  to  increased  mobility — 
at  least,  after  cases  excised  for  disease.  The  converse  may 
be  true  in  traumatic  cases." 

Ashhurst*s  Tables  ("  Encyclopaedia  of  Surgery,"  1884.  voL 
iv.),  dealing  with  1,786  cases,  give  the  mortality  of  excision 
for  gunshot  wound  as  24*6,  for  other  injury  as  151,  and  for 
disease  as  10*6.  A  large  proportion  of  these  cases  are  not  of 
recent  date,  and  improved  methods  of  treating  wounds  have 
served  to  greatly  reduce  the  mortaUty. 
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CHAPTER    XIIL 

Excision  of  the  HuMERas. 

PouTioxs  ot  the  diaphysis  of  the  humerus  have  been  ex- 
cised in  cases  of  couipauiul  fracture,  of  bone  disease,  and  of 
new  growths.  The  most  successfiil  uperatious  of  this  kind 
have  been  performed  for  false  joint  after  fracture,  and  for 
badlj-imitcd  tVaetuiu  In  gunshot  injuries  the  results  have 
not  been  lavourable.  In  the  American  War  the  mortjdity 
attending  primary  excisions  of  portions  of  the  hmnerus  was 
30  per  cent  (Otis). 

In  acuta  necrosis  in  young  subjects  the  .whole  diaph^sis 
has  been  removed  sub]>eriosteally  with  admirable  results,  the 
bone  having  been  restored  to  a  remarkable  degree, 

Langenbeck  excised  the  whole  of  the  humerus  in  a  man 
aged  20  for  necrosis  following  gunshot  wound,  A  mass  of 
new  bone  filled  the  place  of  the  original  bone,  and  new  joints 
were  formed  at  the  shoulder  and  elbow.  Four  years  after  the 
operation  the  arm  on  the  side  ofierated  upon  was  found  to 
have  lost  only  3  J  inches  in  length.  The  [tatient  could  execute 
many  mnvements,  although  the  limb  was  very  feeble. 

The  humenis  is  exposed  through  an  incision  made  upon 
the  outer  side  of  the  limb.  When  the  upper  i>art  of  the  shaft 
16  concerned,  the  cut  should  be  made  in  the  inten^al  between 
the  deltoid  and  the  jieefcoralis  major.  When  the  lower  part 
has  to  be  dealt  with,  the  knife  should  follow  a  line  which  is 
placed  over  the  insertion  of  the  delltrid,  and  along  the  ex- 
ternal intermuscular  septum.  The  tirst  care  of  the  operator 
should  be  to  seek  for  the  muscido-spiral  nerve,  which  is  cjire* 
fully  isolated  and  drawn  aside.  The  bone  is  conveniently 
divided  with  a  chaiji-saw. 
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CHAPTER    XIV. 

EXC18IQN    OF    THE    SHOULDER 


The  operation  koown  by  this  name  consists  really  of  an 
excision  of  the  upi>er  end  of  the  humerus.  The  shoulder- 
joint  is  not  exeised — ^or,  in  other  words,  that  portion  of  the 
st!upula  which  supports  the  glenoid  fossa  is  not  sawn  away 
with  the  articular  segment  of  the  humerus.  Portions  of  bone 
may  be  gougtid  from  the  glenoid 
fossa,  but  more  than  that  is 
seldom  done.  The  oj^eration  is 
comparatively  rarely  performed, 
and  the  conditions  under  which 
it  is  carried  out  are  the  same  as 
lead  to  excisions  of  other  joints. 
In  a  few  instances  the  upper 
end  of  the  humenis  hiis  been 
removed  for  a  new  growth. 

Excision  for  tubercular  joint 
disease  is— in  Great  Britain,  at 
least — exceedingly  rare. 

When  the  operation  is  per- 
formed, the  object  attJiined  is  the 
establishment  of  a  false  joint 
The  humerus  is  usually  cHvided  through  the  surgical  neck. 

In  this  excision  the  subperiosteal  method  is  especially  to 
be  advised. 

Excision  of  the  shoulder  was  first  performed  by  Bent,  of 
Newcastle,  in  1771  {Philumphi^al  Trari^saciions,  vol  Ixiv.,  page 
353,  1774).  Orred,  of  Cliest^r,  perfonned  the  same  ojiemtion 
in  1778  ilhid,,  vol  Ixix.,  page  6,  1779).  In  178G  Moreau  the 
elder  excised  the  shoulrler-joint,  Hterally  removing  not  only 
the  upper  t*nd  of  the  humerus,  but  also  such  part,  of  the 
scapula  as  sui)purted  the  glenoid  fossa,  together  with  part  of 
the  acromion. 


Fig*  192.— Kxciiiiox  or  Tin: 

BHOUiaiER:  M0&1ULU*8  dQUAlLK  FLAJ% 
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The  operation  was  warmly  supported  in  Great  Britain  by 
Syme,  with  whom  must  rest  the  credit  of  placin.t^  this  pro-j 
cedure  among  the  recognised  njx^rntiims  of  modem  surgery. 

In  the  early  operations  t.e  joint  was  exposed  b}^  raising  a' 
flap  taken  from  the  deltoid  region. 

Bent  made  a  flap  with  the  base  internal,  ena ploying  one 
vertical  and  two  transverse  incisions.  Moreau's  flap  had  its 
base  inferior  (Fig.  192),  while  the  flap  devised  by  Morel  had 

its  base  superior  (Fig.  193,  B). 

/I  S}Tne    employed    a    posterior 

m  flap    of  somewhat   large  si^a 

il  Sabatier's  flap  was  V-shaped. 

,       ^^T-'^ — "^  The   flap    o[>erations    have 

been  practically  abandoned 
The  credit  of  introducing  thei 
single  anterior  vertical  or 
obhqiie  incision  now  in  general 
use  is  ascribed  to  Baudens  and 
Malgaigne.  Orred,  it  may 
remarked,  had  used  a  longi- 
tudinal incision  from  the  socket 
of  the  shoulder  to  the  inser 
tion  of  the  deltoid 

Chassai^^qiac  (1844)  appears 
to  have  been  the  first  surgeon  to  advise  that  the  biceps 
tendon  shoidd  not  be  divided. 

The  perfection  of  the  subperiosteal  method  is  the  work  of 
Oilier. 

Neudorfer  employed  a  cui-ved  incision  which,  starting  from 
the  spine  of  the  scapula,  passed  over  the  acromion  to  the 
coracoid  process.  The  acromion  was  sawn  through,  and  the 
head  of  the  bone  thrust  out  (Fig.  193,  a). 

Anatomical  Fomts. — The  shoulder-joint  is  ver}^  simple  in 
its  construction,  and  the  bony  points  in  the  vicinity  of  the 
jomt  are  easily  made  out  The  part  of  the  humerus  felt 
beneath  the  deltoid  muscle  is  not  the  head,  but  the  tuberosi- 
ties—the  greater  tuberosity  externally,  the  lesser  in  front,  A 
considerable  portion  of  the  head  of  the  humerus  can  be  felt 
through  the  capsule  when  the  fingers  are  passed  high  up 
into   the  axilla,  and  the   limb   is   abducted.     The  head  of 
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Fig.  uri.— KXcnaiON  op  the  BHOuunm. 
A,  Suum-ifcoroniial  ineiaion  (Heudor- 
Ht)  \  B,  MoreFa  rounded  flap. 
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OPERATIVE    SURGERY. 
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To  the  greater  tuberosity  is  attached  the  supra-spinatuB, 
infra-spiiiatus,  and  teres  minor ;  to  the  lesser  process  tiie  sub- 
scapidaris. 

1.  Tie  Operation  by  an  Anterior  Incision. 
The  method  here  dcserihed  is  tho  "open  method."    The  sub- 
periosteal operation  is  deah,  >^ith  in  the  section  which  follows. 
Operation. — The  patient  lies  upon  tho  back,  close  to  the 
edge  of  the  table,  wnth  the  shoulders  well  raised. 

The  elbow  is  flexed,  and  is  carried  a  little  from  the  side. 
The   assistant  who    holds  tho   limb   sits   or  stands    by   the 

patient's  loins.  The  surgeon 
takes  up  a  position  to  the 
outer  side  of  the  shoulder  and 
faces  the  subject.  A  second 
assistant  stands  behind  the 
shoulder,  lacing  the  o|)erator. 
The  bony  |^>oints  about  the 
joint  shoidd  be  defined. 

(a)  The  Incision. — The  in- 
cision, which  is  three  and  a 
half  to  four  inches  in  length, 
cotnniences  at  the  outer  side 
of  the  tip  of  the  coracoid  pro- 
cess, and  is  carried  downwards 
and  a  little  outwards  to  follow 
the  inclination  of  the  anterior 
margin  of  the  deltoid  muscle 
(Fig."  196,  A). 

The  knife  is  carried  straight 
down  to  the  joint,  the  coraeo- 
acromial  arch  is  exposed,  iiud 
tho  capsule  of  the  joint  laid  bare  in  the  line  of  the  incision. 
Tho  biceps  tendon  is  next  sought  for,  and  the  capsidar  liga- 
ment is  opened  vertically  just  to  the  otiter  side  of  the  tendon. 
It  is  most  conveniently  incised  fi-om  below  upwards. 

(6)  Tlie  Separation  of  the  Outer  Margin  of  the  Wound. — 
The  operator  now  proceeds  to  clear  the  tissues  from  the  bone 
upon  the  outer  side  of  the  w^oimd  In  the  ease  of  the  right 
limb  this  will  be  the  left  margin  of  the  wound,  and  in  the  case 
of  tho  left  limb  the  right  margin. 
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Fig,  196,— DTAORAJf  OF  THE  TTPPBB  EtD 
OF   TILE   HUltEHUB. 

A,  AttaolitnoDt  of  cA]Mule  and  anAtomioal 
neck;  8,  Lint* of  e{>ip1i3r»ig  ;  c,  Surgical 
neck;  s.a,  Supr**BjiiimtuM^  s.sc,  Sub- 
BOftpularis  ;  l^d,  LatiKfimus  dorHi ; 
P.JC^  Feotomlia  major;  t.m,  Terea 
major. 
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te  parts  are  well  ret  runted  with  the  left  thumb,  aided 
required  by  retnu-tors.  The  sui'geon  uses  a  bhint- 
poinled  kiiiie,  and  se  pa  rates  the  soft  parts  from  the  upper  end 
of  the  humerus  by  cuttiug  ou  to  the  bone. 

The  instrument  should  l>e  kept  as  close  to  the  bone  as 
jjossible.  As  the  separation  prot'ocds,  the  assistant  rotates  the 
Jiumerus  inwards,  while  at  the  same  time  he  depresses  the 
elbow,  and  forces  the  head  of  the  bone  forwards. 

The  surgeon  elears  the  capsule  from  the  outer  part  of  the 
bone,  and  on  reaching  the  extennd  tuberosity  severs  tlie  m- 
sertions  of  the  supra-spinatus.  infra-spinatus,  and  smaD  teres 
muscles. 

The  second  assistant  aids  in  retracting  the  soft  parts. 

(c)  The  Separation  of  the  Inner  Margin  of  the  Wound. — 
The  limb  is  restored  to  the  jx>sition  it  originally  occupied,  and 
the  surgeon  pi'oceeds  to  clear  the  bone  upun  its  inner  aspect 
in  the  manner  just  deseriboA  The  humenis  is  rotated  out- 
warfls  as  he  proceeds  ;  and  when  tlie  lesser  tuberosity  is  reached, 
the  subscapularis  insertion  is  dtvidcil  and  the  attachment  of 
the  capsule  beyond  it. 

In  this  stage  care  must  be  taken  of  the  biceps  tendon, 
which  should  be  drawn  asida 

(«/)  The  Clearing  of  the  Neck  of  the  Bone.— The  bicejis 
tendon  is  displaced  inwanla  The  elbow  is  flexed,  and  the  arm 
is  held  vertically  (ie.,  at  right  angles  to  the  table),  and  is 
til  rust  upwards  so  that  the  head  of  the  bone  is  made  to  project 
through  the  wound.  The  posterior  part  of  the  neck  of  the  bono 
ii»  cleared,  and  the  parts  jirepared  for  the  passage  of  the  saw. 

{e)  The  Excision  of  the  Hetwl  of  the  Humenjs. — The  head  of 
the  bone  is  seized  with  Iton  forceps  held  in  the  surgeon's  left 
liand,  and  the  bone  is  sawn  through  inth  either  a  small 
Butcher's  saw  or  a  thin  saw  with  a  mi>vable  back.  The  saw* 
cut  should  incHne  from  witlnait  very  slightly  downwards  and 
?nirds.  so  that  no  sharp  end  may  be  left  which  might  press 
U[X)n  the  axillary  vessels  or  nerves. 

In  sawing  the  left  humerus  the  surgeon  stands  facing  the 
patient,  in  dealing  with  the  right  lie  wiU  find  it  more  con- 
renient  to  st^ind  behind  the  shoulder  (by  the  patient's  head). 
While  the  saw  is  being  used,  the  soft  parts  nuist  be  prot;ected 
ly  Tuetal  spatulai. 
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(/)  The  glenoid  carity  is  examined^  a  coiintcr-piinrtiu'e  for 
draiuage  is  made  at  the  posterior  and  infcritjr  part  of  the 
wound,  the  skin  incision  is  closed  with  sutures,  and  the  limb 
placed  in  position. 

Comwteyit — This  proce<liire  can  claim  to  be  the  best  and 
the  most  generally-adopted  method  of  excising  the  shoulder. 

The  capsule  is  readily  reached,  the  Incejis  tendon  is  easily 
dealt  with  and  protected  from  hurt,  and  no  injurj^  is  intlieted 

upon  the  most  important 
muscle  of  the  shoulder — the 
deltoid.  The  wound  is  not 
well  adapted  for  drainage,  a 
defect  met  by  the  counter- 
puncture  just  described. 
The  incision  described  is 
that  of  Baudens,  Hueter,  and 
Oilier 

Langenbeck's  incision  is 
placed  more  to  the  outer 
side,  and  has  for  its  st4irt- 
ing-point  the  aeromio-elavi- 
cuiar  joint  (Fig.  190,  b).  No 
especial  advantage  apjiears 
to  have  been  rlaimed  for  a 
skin  wound  so  placed,  while 
it  has  the  disadvantage 
of  inflictmg  more  serious 
flsunage  upon  the  dtltoid  muscle. 

In  operating  upon  the  left  side  it  may  be  more  convenient 
to  clear  the  left  side  of  the  wound  fii'st 

As  little  bone  should  be  i*emoved  as  is  possible.  In  some 
instances  it  may  be  practicable  tti  msvke  the  section  at  the 
anatomical  neck.  It  will  obviously  be  a  great  £fain  if  either  of 
the  tuberosities  can  be  saved.  The  hi^^her  the  saw-cut,  the 
wider  the  section. 

In  children  only  very  little  of  the  bone  can  be  removed 
without  taking  away  the  whole  of  the  epiphysis. 

So  far  as  the  growth  of  the  arm  is  o  jncemed,  this  is  the 
most  important  epiphysis  in  the  hmb. 
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Fig.    JlH).— EXCIfllOK    OF   THK   SKOXTLDEB. 

A,  IndrioTm  of  Bauficns,  Haeter,  ftnd 
Ollirr  ;  t\  Vei-ticul  iacuion  of  Langen* 
beck  an<l  othcr»:  c»  Morora  incmon. 
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eitu — i.e.,  that  the  head  be  not  protruded  through  the  wound. 
This  roethod,  however,  is  less  precise,  httle  oi>portunity  is 
given  of  fully  examining  the  part,  and  the  tissues  around 
may  be  damaged  by  the  saw.  If  the  bone  be  divided  in  situ, 
a  chain-SMW  should  be  employed. 

2.  The  Subperiosteal  Operation, 

The  putient  is  phiced  in  the  same  position  as  in  the  last 
operation.  The  arm  lies  by  the  side.  The  same  incision 
is  made.  The  capside  is  exposed,  and  the  biceps  tendon  dis- 
covered. 

The  capsule  is  incised  vertically  to  the  outer  side  of  the 
biceps  tendon,  and  the  incision  is  carried  downwards  through 
the  periosteum  on  the  neck  of  the  bone  as  far  as  the  intended 
saw-cut  The  knife  is  now  laid  aside  for  the  rugine  and 
elevator.  Commencing  at  the  outer  segment  of  the  wound,  the 
suigeon  separates  all  the  soft  parts  from  the  bone,  detaching 
the  perioBteum,  the  capsular  ligament^  and  the  muscular  inser- 
tions in  one  continuous  and  unbroken  layer.  The  rugine  is 
worked  upwards  and  downwards.  The  arm  is  rotated  inw^arda 
gradually,  and  is  at  the  same  time  abducted,  and  the  head  of 
the  bone  pushed  upwards  and  forwards.  The  greater  tuberosity 
is  retiched  and  cleared,  and  the  bone  freed  as  far  as  possible 
beyond  it.  In  clearing  the  outer  part  of  the  humerus,  the 
surgeon  should  stand  facing  the  patient  while  dealing  with  the 
right  limb,  and  behind  the  shoulder — i,e,,  close  to  the  head — 
while  treating  the  left  hmb. 

In  the  jjrocess  the  thumb  and  suitable  steel  i-etractors 
must  be  vigoroush'  employed  to  draw  back  the  separated 
tissues. 

The  next  step  consists  of  clearing  the  lesser  tuberosity,  and 
the  inner  part  of  the  neck  of  the  bone.  Like  measures  are 
adopted*  As  the  surgeon  progresses,  the  limb  is  rotated  out- 
wards, the  arm  is  adducted,  and  the  head  of  the  humerus  is 
thrust  upwards  and  forwards. 

In  this  part  of  the  oj^eration  the  surgeon  stands  facing 
the  patient  when  excising  the  left  bone,  and  behind  the 
shoulder  when  operating  upon  the  right  side. 

The  head  of  the  bone  is  now  thrust  out  of  the  wound,  and 
the  neck  is  cleared  of  any  remaining  ligamentous  or  periosteal 
attachments. 
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The  excision  of  the  head  is  carried  out  in  the  manner 
already  described 

Cotnme^if. — This  operation  differs  from  the  last  only 
in  the  essential  particular  that  the  bone  is  laid  entirely 
bare. 

The  method  is  of  coui-se  not  always  practicable,  and  some- 
times not  advisable :  but  whenever  it  is  possible,  it  should  be 
carried  out,  'llie  results  which  have  been  obt^iined  by  the 
subperiosteal  method  are  infinitely  superior,  so  for  as  function 
is  concerned,  to  those  which  follow  the  open  method.  The 
atrachments  of  the  rotator  muscles  are  sa%^cd,  and  the 
continuity  of  the  capsule  wi\h  the  periosteum  of  the  shaft  of 
the  bone  is  preserved.  The  actual  amount  of  periosteum  saved 
is  not  considerable. 

Z.  Other  Methods. 

1.  TheDdiuid  Flap. — The  chief  form^  of  deltoid  flap  which 
have  been  from  time  to  time  made  use  of,  have  been  alreafly 
described  in  the  iofcroductory  paragraphs.  This  form  of  opera- 
tion would  appear  to  he  ntnv  abandoned.  It  has  the  a<lvan- 
tages  of  being  easy  of  jKirfbrmance,  and  of  well  exposing  the 
parts  of  the  joint.  It  has  the  overwhelming  disadvantai^^e  of 
destropng  the  function  of  the  deltoid  nuiscle.  It  is  conceiv- 
able that  the  operation  might  stiU  be  carried  out  in  some  cases 
of  new  growth,  ej/.,  a  large  eochondroma  involving  the  upper 
end  of  the  bone,  for  the  removal  of  which  considerable  spaee 
would  be  recpured. 

2.  The  Pmterior  Ivrinon. — Sir  William  MacConnac  con- 
siders that  this  method  may  be  carried  out  when  it  is  not 
necessary  to  divide  the  bone  below  the  tuberosities,  and 
describes  the  operation  in  the  following  words : — 

**  The  patient  must  be  placed  on  the  sound  side,  the  arm 
flexed  at  the  elbow,  somewhat  abducted  and  rotated  outwards, 
BO  that  the  external  condyle  looks  backw^ards.  This  brings  the 
middle  of  the  great  tuberosity  into  the  line  of  the  wound,  A 
vertical  incision  is  then  made  downwards  for  about  four  inches 
from  the  prominent  angular  projection  s*->  plainly  felt  on  the 
inferior  margin  of  the  acromion  (Fig.  1J>7),  The  posterior 
part  of  the  deltoid  is  divided,  and  the  knife  at  one©  sunk  into 
the  capsule  beneath  the  acromion.  The  great  tuberosity  and  J 
the  bicipital  groove  just  in  front  of  it  may  now  he  bn^ui-^ht^ 
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within  the  area  ot  the  wound,  aod  the  miiseles  attached  to  the 
tuberosity  can  be  separated  The  rotation  outwards  of  the  ami 
being  continued,  the  elevator  is  usetl  to  raise  the  periosteum 
and  capsule  till  the  bieipital  gro<jve  is  reached,  when  the 
biceps  tendon  is  dislodged.  Then  the  arm  must  be  strongly 
rotated  inwards,  and  the  subscapidaris  muBcle  at  its  insertion 
will  come  into  view.  This  is  separated  in  a  similar  manner 
from  the  lesser  tuberosity.  The  head  may  now  be  made  to 
project  from  the  wound,  and  by  rotating  alternately  outwards 
and  inwardi  any  reTUHining  soft  parts  or  capside  may  be 
divided  on  the  anterior  and  axillary  margins  of  the  woimd,  the 
head  fully  luxated  and  removed.  The  trunk  of  the  cii*ciunflex 
iier\^e  will  in  this  case  be  cut 
thniugh»  and  no  active  abduction 
can  uftcrwaTds  be  expected. 
Through  the  [wsterior  incision 
the  glenoid  cavity,  if  need  be, 
can  t»e  much  more  easily  re- 
moved than  through  tlie  anterior 
wound," 

Except  in  so  far  that  good 
drainage  is  provided  for,  and 
that  the  glenoid  pn>ces8  can  be 
more  readily  dealt  with,  tliia 
operation  is  in  every  way  in- 
ferior to  the  method  by  the 
anterior  incision. 

After-treatment.  —  The  up- 
per end  of  the  humerus  is  to  be 
brought  intxi  contact  with  the 
glenoid  fossa.  The  arm  is  secured  to  the  side,  the  hand 
reata  in  a  sling.  A  large  pad  of  cotton-wool  is  introduced 
into  the  axilla.  This  pad  is  intended  to  support  the  bone, 
to  assist  in  fixing  the  parts,  and  to  counteract  the  tend- 
ency which  will  be  exhibited  for  the  upper  end  of  the 
humerus  to  be  drawn  inv^ards  under  the  coracoid  process. 
This  displacement  is  especiaUy  apt  to  occur  when  the 
external  rotator  muscles  have  been  divided,  and  there  ia 
little  to  withstand  the  action  of  the  pectoralis  major  and 
latissimus  dorsi.     The  size  of  the  pad  must  be   regidat^d 
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according  to  the  needs  of  the  case.     It  should  be  of  triangular 
outline,  with  the  base  uppenaost 

The  pad  is  likely  to  fail,  if  it  &il  at  all,  from  being  too 
small  raUier  than  too  large.     No  splint  is  required. 

Passive  moTements  of  the  fingers,  wrist,  and  elbow,  may  be 
commenced  within  a  day  or  two  of  the  operation.  Very  gentle 
passive  movements  of  the  shoulder  may  be  first  attempted  at 
the  end  of  some  fourteen  days.  These  movements  should 
consist  of  flexion  and  extension,  ot  slight  rotation,  and  of  still 
slighter  aMuction,  The  latter  position  t^nds  to  throw  the 
end  of  the  bone  inwards — or,  rather,  to  assist  the  disposition  to 
that  deviation.  Massage,  electricity,  and  active  movements  will 
follow  in  due  course.  The  arm  may  be  allowed  to  hang,  with 
no  other  support  than  a  sling,  at  the  end  of  some  four  or  five 
weeks. 

Results. — The  results  of  this  operation  may  be  considered 
to  be  very  satisfeetory,  Culbertson,  dealing  with  115  cases  oJ 
excision  for  disease,  shows  that  the  mortality  has  been  onlj 
18*2  per  cent,  a  result  which  compares  very  favourably  with 
the  mortality  after  amputation  at  the  shoulder-joint. 

There  is  no  doubt  that  increasing  care  in  the  selection  of 
cases,  and  more  precise  measures  for  treating  wounds,  have 
led  to  a  substantia  reduction  in  the  mortality  as  given  by  Cul- 
bertson  in  1876.  More  than  two- thirds  of  the  subjects  of 
the  operation  appear  to  recover,  with  quite  u&efiil  limbs. 
In  many  instances  the  restoration  of  function  has  been 
remarkable.  As  a  rule  flexion  and  extension  are  freely  per- 
formed, and  the  patient  €an  lift  considerable  weigh ts» 

Adduction  also  is  well  accomplished.  On  the  other  hand, 
rotation  movements  and  abduction  are  feebly  performed. 

The  arm  cannot  be  lifted  beyond  a  right  angle  with  the 
trunk  It  is  after  the  subperiosteal  operations  that  the  best 
results  have  been  obtained,  and  some' of  Ollier's  cases  show  a 
very  remarkable  restoration  of  function. 

There  is  a  tendency,  as  already  stated,  for  the  upper  end 
of  tlie  bone  to  assume  the  position  occupied  by  the  head  in 
sub-coracoid  dislocation.  Anchylosis  appeai-s  to  result  more 
frequently  than  a  flail-like  joint. 
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CHAPTER    XV. 
"Excision  of  the  Clavicle  and  Scapula* 


THE  clavicle. 


The  clavicle  has  fre«inently  been  i*einoved  in  whole  or  in 
part  The  conditions  for  which  the  operation  hiis  L»een  per- 
formed are  caries,  necrosis,  tumour,  severe  injury  {e.g,,  giin- 
fthot  wound),  and  irreducible  dislocation  of  the  inner  end  of 
the  bone,  c?ausing  pressure  symptoms. 

The  first  operation  for  the  complete  removal  of  tlie  clavicle 
api>ears  to  have  been  fierformed  by  Mcf'reary,  of  Kentucky,  in 
l^ill.  for  necrosis  (Johnson,  Med.  ami  Surg.  Jonni.,  vol  vi., 
page  474,  1850) 

Anatomical  Foints. — The  general  anatomy  of  the  clavicle 
need  not  be  g'iven  in  detail  in  this  jilace. 

The  bone  is  su}ierticiai,  and  is  crossed  in  fi'ont  by  the 
supra-clavicular  nerves,  and  a  small  vein  which  connects  the 
cephahc  with  the  external  jugular. 

The  main  ligaments  that  hold  the  bone  in  place  are  the 
conoid,  the  trapezoid,  the  rhomboid,  and  the  inter-ckvicuiar. 

The  extent  of  the  attachment  of  the  great  muscles — the 
deltoid,  the  trapezius,  the  pectoralis  major,  and  the  stemo- 
majstoid — must  be  home  in  mind. 

The  two  curves  of  the  bone  meet  at  the  junction  of  the 
middle  with  the  outer  third,  and  it  is  here  that  the  bone  is 
the  most  slender. 

The  eUvicle  bt^oins  to  ossify  before  any  long  bone  in  the 
body,  and  at  birth  the  entire  shaft  is  bony,  the  two  ends  being 
still  cartilaginous.  There  is  one  epiphj^is — a  mere  shell — for  the 
sternal  encL  It  appears  lietween  the  eighteenth  and  twentieth 
years,  and  joins  the  shaft  at  twenty-five. 

Beneath  the  clavicle  the  great  vessels  and  the  great  nerve- 
eords  He  upon  the  first  rib.      The  vein  is  the  most  internal, 
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and  occupies  the  ajcnte  angle  between  the  collar-bone  and  the 
first  rib.  Between  these  structures  and  the  bone  is  interposed 
the  subclavius  muscle  and  the  dense  fascia  which  surrounds 
it.  This  muscle  is  of  great  service  in  the  operation,  and 
affords  a  substantial  protection  to  the  parts  beneath. 

Behind  the  clavicle  the  following  structures  may  be  noted: — 
The  innominate,  subclavian,  and  external  jugular  veins  ;  the 
subclavian,  supra-scapular,  and  internal  mammary  arteries ; 
the  cords  of  the  brachial  plexus  ;  the  phrenic  nerve  and  nerve 
of  Bell ;  the  thoracic  duct ;  the  omo-hyoid,  scalene,  sterno- 
hyoid, and  sterno- thyroid  muscles ;  the  pleura  and  the  apex 
of  the  lunj^^ 

Operation. ^The  patient  is  placed  in  the  position  advised 
ui  ligaturing  the  third  part  of  the  subclavian  artery,  and  tlie 
surgeon  stands  upon  the  affected  side.  The  excision  knife 
should  be  small  aod  bhint-pointed 

An  incision  is  made  along  the  whole  length  of  the  bone — 
when  entire  excision  is  intended — ^and  extends  beyond  it 
over  the  sterno-elavieular  and  acromio'clavicular  joints. 

The  bone  is  carefidly  cleared  of  all  its  soft  parts  upon  die 
superior  and  anterior  aspects. 

If  the  <'ase  be  suited  for  tlie  subperiosteal  method,  the 
rugine  may  be  employed  to  lay  the  bone  bare. 

A  way  shoulfl  be  made  immediately  l>ehind  the  bone  at 
the  jimction  of  the  outer  with  the  middle  thirds,  and  at  this 
|H>int  a  chain-saw  shoidd  be  passed  around  the  clavicle  with 
the  usual  precautions. 

Wheu  the  bone  has  been  divided,  the  irmer  end  of  the 
acromial  segment  is  seized  with  lion  forceps,  and  is  drawn 
forwards  with  the  left  hand,  while  with  the  right  the  surgeon 
clears  it  upon  its  inferior  and  posterior  aspects.  Wben  the 
acromial  part  has  been  removed,  the  sternal  segment  is  seized 
and  dealt  with  in  like  manner.  It  is  the  removal  of  this 
portion  of  the  bone  that  involves  the  chief  element  of  risk  m 
the  operation. 

Throughout  the  whole  of  the  excision  the  greatest  care 
must  be  taken  to  keep  the  knife  close  to  the  bone,  to  cut 
always  on  the  bone,  to  be  equally  cautious  with  the  rugioe, 
and  to  use  spatube  and  retractors,  so  as  to  protect  the  soft 
parts  in  the  event  of  the  instrument  shpping. 
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After  the  excision  the  wound  is  closed  witli  sutures,  and 
the  limb  is  adjusted  as  in  the  treatment  of  fracture  of  the 
clavicle. 

Comment, — The  above  description  can  give  little  idea  of 
this  excision,  and  an  operation  upon  the  cadaver  can  afford 
little  conception  of  the  procedure  as  it  is  carried  out  in 
practice. 

In  dealing  with  the  living  subject  the  parts  will  be  so 
inixiified  and  disturl>od  by  injur}^  or  disease  that  the  line^  of 
a  fonnal  operation  cannot  be  recognised. 

Those  who  have  carried  out  excision  of  the  clavicle  only  on 
the  cadaver  can  hardly  realise  that  in  Mott*s  well-known  case 
the  operation  occupied  four  hours,  and  over  thirty  ligatures 
were  applied.  The  patient  was  a  lad  of  nineteen,  and  the 
excision  was  for  a  new  growth.  An  excellent  recovery 
^^  resulted  {Amer,  Joum.  Med,  Sci,  vol  iil,  O.S.,  page  100, 
■  l828). 

H       The  operation  is  usually  attr^nded  with  much  bleeding ; 
"  and  the  nearer  the  8iib[:>eriastc^al  method  can  be  adhered  to 
the  less  will  this  be  in  amount. 

The  large  veins  in  the  vicinity  of  the  hone  are  exposed  to 
great  risk,  and  have  been  both  wounded  and  torn.  Another 
great  danger  depends  upon  the  entrance  of  air  into  divided 
veina 

i  There  is  risk  of  wounding  the  pleura,  of  tearing  the 
thoracic  duct,  and  of  injuring  some  of  the  important  nerves 
which  are  close  U\  the  sternal  end  of  the  bone. 
A  key-saw  may  be  used  in  the  place  of  the  chain-saw. 
Remdts, — Ashhurst  has  collected  28  examples  of  excision 
of  the  entire  clavicle.  The  operation  was  performed  16  times 
for  caries  or  necrosis,  9  times  for  tumoiu*,  and  8  times  for 
injury.    Six  patients  died,  and  22  recovered. 

»  Among  74  examples  of  partial  excision  of  the  bone,  only 
10  deaths  are  recorded. 


THE   SCAPUUL 


In  the  larger  number  of  cas^  of  excision  of  this  hone  the 
operation  has  t>een  j>erfonued  for  tumour.  Excision  has  also 
been  carried  out  in  the  treatment  of  caries  » tr  necrosis,  and  for 

I  severe  iiijur)\ 
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In  the  greater  proportion  of  the  iiManoes  the  exeisiorti  has 
been  partial 

Partmt  excisions,  such  as  oonoem  the  remoTml  of  the  acro- 
mion, or  of  portions  of  the  spine  for  necrosis,  hardly  cciuie 
tinder  the  present  category.      These  operations  inTolve  lit 
more  than  the  removal  of  sequestra. 

Liston  in  1819  removed  about  three-fuurths  of  the  scapula 
for  tumour,  leaving  the  glenoid  cavity  and  the  pioeessea 
i^  Elements  of  Sui^gery  "  2nd  ed,  page  190). 

Luke  in  1828  performed  an  operation  of  like  magnitude^ 
also  for  tumour  {L<m<L  Me*L  Gaz,,  18^,  vol  v.). 

The  first  operation  for  the  removal  of  the  entire  b(me  is 
ascribed  to  Langeot^eck  in  1855  (Deutsche  Klinik\  1855)l 

Anatomical  Points. — The  precise  attachment  of  the  various 
scapular  muscles  must  be  borne  in  mind 

It  is  well  to  note  also  the  dense  fascia  which  covers  and 
binds  down  the  muscles  of  the  supraspinous  and  infra-spinou 
regions. 

The  exact  attachments  of  the  capsular  ligament,  of  tli^ 
conoid  and  trapezoid  ligaments,  and  of  the  coraco-huineml 
ligament,  are  material  to  this  operation. 

The  importance  of  saving  the  glenoid  segment  of  the 
bone,  and  the  acromion  and  coracoid  processes  wUl  be  obvious. 

A  line  drawn  from  the  supra-scapular  notch  through  the 
great  scapular  notch  marks  the  site  of  the  surgical  neck  of 
the  bone,  and  isolates  the  glenoid  cavity  and  coracoid  prooesa 
The  periosteum  is  thick  and  strong  over  the  spine,  the  acrvK 
mion  and  coracoid  processes,  and  along  the  borders. 

The  epiphysis  which  forms  the  acromion  joins  the  main 
bone  at  nineteen;  that  which  forms  the  coracoid,  at  about 
fourteca 

Nutrient  branches  from  the  subscapular  artery  pierce  the 
concave  surface  of  the  bone,  while  like  vessels  from  the  supra- 
scapular arterj^  enter  foramina  in  both  the  supra-spinous  and 
infra-spinous  fosssB. 

The  main  vessels  to  be  noted  in  connection  with  the 
operation  are — (1)  the  supra-scapular,  at  the  superior  bonier 
of  the  bone^  where  it  crosses  over  the  ligament  of  the  supra- 
scapular notch ;  (2)  the  posterior  scapular,  which  follows  the 
vertebral  border  of  the  bone  under  cover  of  the  rhomboids ; 
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(3)  the  subscapiikr,  which  runs  alcmg  the  lower  border  of  th*-^ 
■ubeoapularis  mtist'le  t^  reuch  the  inferior  angle;  (4)  the 
dorsalis  scapuhe,  which  crosses  the  axillarj^  border  of  the  bone 
to  enter  the  infra-spiiious  fossa  ;  and  (5)  the  acromial  branches 
of  the  acroraio- thoracic  artery  which  raiiufy  about  the  acromioii 
process. 

The  largest  of  these  vessels  are  the  dorsahs  scapul^a  and 
the    subscapidar.      The    former    vessel  crosses   the  axillary 
border  of  the  scapula  at  a  point  on  a  level  with  the  centre  of 
^^  tlie  vertical  axis  of  the  deltoid  muscle. 
^M        Operation. — The  patient  lies  close  to  the  edge  of  the  table^ 
^■Liild  upon  the  sound  side.     The  b«ack  of  the  senjiula  is  well 
^V^acposed.     The  following  incisions  arc  ma<le : — One  follows  the 
vertebral  border  of  the  i»one  from  the  superior  to  the  inferior 
angle;  it  is  to  the  outer  side  of  the  border,  and  is  parallel 
with   it.     A  second   incision   commences  over  the  acromio- 
clavicular joint,  and  is  carried  along  the  acromion  and  spine  to 
Ik  meet  the  first  incision  at  a  right  angle. 

^r        Two  flaps  are   thus   formed — an  upper  and  a  lower  one. 
The  operation  is  carried  out  in  the  following  steps : — 

IL  The  upper  flap  is  first  turned  up,  and  the  trapezius 
muscle  is  divided  along  its  line  of  attachment  to  the  bone. 
2.  The  lower  flap  is  turned  down,  and  the  deltoid  muscle 
IS  in  like  manner  divided  at  its  insertion. 
3.  The  patient's  hand  is  drawn  jus  far  as  possible  over  the 
N  shoulder  of  the   sound  side,   to   bring  into  prominence  tho 
vertebral  border. 
All  the  muscles  attached  to  this  border  are  severed  close 
to  the  bone.     The  posterior  scapular  artery  is  Hgatured. 
;  The  free  edge   of  the   scapula  is  dragged    towards  the 

L      operator,  and  the  serratus  magnus  is  cut  through. 
^B       4.  While   the    limb   is  still    in    the    same    position    the 
^■superior  border  of  the  bone  is  cleared  and  the  supra-scapular 
jB  arteiy  is  ligatured. 
r  5.  Tlie  patient's  hand  is  now  dragt^ed  down  towards  the 

I  hip.     The  ac^romio-clavicnlar  joint  is  opened.     Any  remaining 
Attachments  of  the  deltoid  and  trapezius  are  divided.     Tlie 
conoid  and  traj)ezoid  ligaments  are  cut  from  behind,  close  tt> 
t^  ch%vi(de. 
HiThe  limb  is  so  manipulated  that  the  coracoid  process  is 
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turned  towards  the  operator.     The  muscles  attached  to  if 
(biceps,  coraco-brachialis,  p<_^f*tr>ralis  inmor)  and  the  remaining 
ligarueotous  fibres  are  divided. 

6.  The  capsule  is  divided  wnth  the  muscles  around  it, 
viz.,  the  supra-spinatus,  infra-spinattis,  and  subseapularia.  The 
scapular  heads  of  the  biceps  and  triceps  are  cut  Thebone  is 
now  only  connected  by  means  of  its  axillary  border, 

7.  The  muscles  of  the  axillary  border — the  teres  major 
and  nmior — are  divided  near  to  the  scapula. 

The  subscapular  artery  is  sought  for  and  ligatured. 

The  scapula  is  at  this  last  stage  in  such  a  position  that  the 
muscles  may  be  cut  from  before  backwards,  and  the  trunk 
of  the  subscapular  artery  may  be  exposed  before  it  gives  off 
the  dorsahs  scapulae. 

Comment — The  steps  of  the  operation  need  not  follow  the 
above  course,  but  may  be  varied  as  found  most  convenient 
It  is  very  desirable,  however,  that  the  muscles  of  the  axillary 
border,  and  the  subscapular  arteiT,  shoidd  be  left  to  the  last 

The  great  risk  throughout  the  operation  is  from 
hgemorrhage;  and  as  the  excision  is  most  usually  carried 
out  for  a  sarcomatous  growth,  the  vessels  are  numerous  and  of 
large  size.  It  is  essential  that  compression  of  the  subclavian 
artery  be  maintained,  and,  if  necessar}\  a  special  incision  may 
be  made  over  that  vessel  in  order  that  it  may  be  more 
conveniently  reached. 

The  main  vessels  may  be  exposed  and  ligatured  before 
they  are  cut  The  other  bleeding  arteries  must  be  clamped  as 
divided. 

"  Division  of  the  clavicle,"  writes  MacCormac,  "  with  a 
small  saw  just  interniJ  to  the  conoid  Hgament  increases  the 
facility  with  which  the  later  steps  of  the  operation  may  be 
completed,  for  then  time  is  not  lost  in  detaching  the  outer 
extremity  of  the  clavicle  from  its  connections  with  the 
scapida.*' 

It  is  assumed  in  the  abr>ve  description  that  the  operation 
is  performed  for  tumour,  and  consequently  the  de*" 
muscles  of  the  scapula — namely,  the  subscapularis,  supr 
sjiinatus,  and  infra-spinatus — are  removed  with  the  bone,  their 
tendons  of  insertion  alone  being  left 

The  subperiosteal  method  has  been  ad\dsed  in  perfor 
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tliis  excision.  It  may  possibly  be  carried  <jut  when  dealing  with 
Bome  small  portion  of  the  bone — as  when  the  operation  is 
performed  for  limited  necrosis  or  caries — but  iu  the  e^i'eat 
majority  of  instances,  and  certainly  in  all  operations  for 
tumour,  the  method  is  entirely  out  of  place* 

The  procedure  in  slow  and  tedious,  and  enormous  masses 
of  quite  useless  muscle  are  left  attached  to  the  humerus.  If 
the  excision  be  for  a  growth,  the  more  completely  the  bone  is 
removed  the  better. 

Mr.  Pollock  (SL  Georffes  Ho,*^pitul  Beporttf,  voL  iv., 
page  2S6)  has  pointed  out  that  in  dealing  with  cases  of  new 
growth  the  removal  of  a  part  of  the  scapula  is  a  less 
satisfactory  proceeding  than  the  removal  of  the  whole. 

"  If  a  portion  of  the  scapula  be  removed,  it  shoidd  only  be 
the  lower  portion.  But  even  if  this  be  attempted,  the  loss  of 
blood  would  probably  be  much  greater  than  if  the  ivhole  bone 
were  removed ;  for  the  wound  is  more  conlined,  and  the 
wounded  arteries  are  more  apt  to  retract  behind  the  b^jne 
above,  and  oSer  great  obstacles  to  their  being  secured. 
However,  should  the  lower  angle  be  alone  the  seat  of  disease. 
the  attempt  to  remove  the  lower  portion  only  is  justifiable.  .  .  . 
As  tlie  removal  of  the  whole  bone  is  not  a  more  tbrmidable 
operation  than  the  removal  of  a  portion  of  it,  and  as  the 
patient  has  less  chance  of  a  recurrence  of  his  disease  if  the 
whole  bone  be  taken  away,  it  should  be  in  a  very  exceptional 
case,  and  on  some  very  peculiar  merits  of  its  own,  that  the 
surgeon  ought  to  undertake  the  removal  of  a  portion  of  the 
scapula." 

Tlie  instances,  however^  are  not  few  in  which  the  glenoid 
cavity  may  be  saved. 

After-treatment — A  drain  should  be  introduced  into  the 
lower  part  of  the  wound  for  the  first  24  or  4H  hours.  The 
patient  must  occupy  the  recumbent  ]iosition,  i^4th  the 
shoulder  and  upper  limb  secured  upon  a  pillow.  As  soon  as 
healing  is  sound,  the  limb  may  be  supported  in  a  sling. 

ii^/ri//^^.^The  utihty  of  the  Umb  presenx'd  is  often 
remarkable.  Patients  have  recovered  mth  considerable 
power  in  the  extremity,  have  been  able  to  lift  weights  and 
follow  a  light  occupation. 

In  Mr.  S\  mond's  case  (Clin.  Soc.  Trans,,  vol  xx.,  page  24) 
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the  patient  was  able  to  do  all  the  lighter  work  of  a  oarpenter, 
inclodiiig  the  use  of  ft  plana     Orerhead  work  he  cotild  aot 

A&hhurst  has  coUeeted  42  examples  of  removal  of  the 
0Dttre  scapula.  Id  S  the  re^ilt  h  rmkxiowiij  ^2  lecoTored, 
and  8  died — a  moitiditj  of  20  per  ceoL 
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CHAPTER    XVL 

ExCl.STO?fS   OF  THE  TOES,   MeTATARS0S,   AND   TaRSUS. 

TffE  general  as  well  as  the  detailed  observations  that 
apply  to  the  fingers  and  metacarpus,  apply  also  to  the  corre- 
spondincr  parts  of  the  foot 

These  operations  are  but  very  rarely  indeed  carried  out, 
and  not  a  few  of  the  procedures  described  in  the  more  fonual 
text-b<xjks     have 
no  real  existence 
in  practice. 

A  great  pro- 
portion of  the 
cases  for  which 
excision  has  been 
advised  are  more 
properly  treated 
by  amputation,  or 
by  s^jme  other 
[measure. 

The  importance  of  the  great  toe  in  the  general  mechanism 
{  the  foot  is   fully   recognised^  and   the   principal  excision 
operations  that  would  be  considered  under  the  present  head- 

•ing  have  reft?rence  to  that  digit 
The  metatiirso-plialangeal  joint  of  the  great  toe  has  been 
excised  for  suppuration  of  the  articnlation,  following  abscess 
of  a  bunion.      The  same  joint  has  also  been  excised  for  the 
relief  of  hallux  valgus  (see  osteotomy  for  this  deformity),  and 
the  inter- phalangeal  joint  of  the  second  toe  has  been  excised 
„  to  remedy  the  mal-position  of  Iiaramer-toe. 
|p       The  removal  of  individual  metatarsal  bones  for  disease 
cannot  be  said  to  have  been  attended  with  satisfactory  results. 
The  metatarsal  bones  and  phalanges  i^iree  respectively  with 
the  corresponding  bones  of  the  hand  in  the  mode  and  time  of 
their  ossification. 
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The  operations  upon  the  various  bones  and  joints  are 
carried  out  in  the  foot  upon  similar  lines  to  those  already 
described  in  connection  witli  the  hand 

The  two  principal  methods  of  excising  the  metatarsal 
bone  of  the  great  tue  are  shown  in  Figs.  198  and  199. 

EXCISION  OF  CERTATK   BONES   OF  THE   TARSUS. 

Mickulicz's  osteo-plastic  resection  of  the  foot  is  described 
in  the  chapter  on  amputations  (page  456). 

Cuneiform  osteotomy  of  the  foot  is  dealt  with  in  tl.e  chapter 
on  osteotomy  (page  580). 

Excision    of   certain    individual    bones  of  the   taraus  is 

occitsionally  prac- 
tised. The  oper- 
ations concern 
mainly  the  astra- 
gahts  and  the  as 
calcis. 

The      cuboid 

has  been  removed 

in  the   treatment 

of    severe    fonns 

of    talipes.      (See 

Osteotomy  of  the 

Foot,  page  580.) 

Other  of  the  tarsal  bones  have  been  removed — or,  more 

accurately  speaking,  gouged  out— through  a  simple  incision,  in 

cases  of  limited  disease. 

The  Synovial  Membranes  of  the  Foot — In  dealing  witli 
individual  bones  of  the  tarsus,  the  position  and  extent  of  the 
sjTiovial  membranes  of  the  tarsal  joints  must  be  borne  in 
mind. 

The  following  are  the  synovial  cavities  of  the  ankle  and 
tarsal  joints  (Fig,  200); — 1,  The  synovial  membrane  of  the 
ankle-joint  2,  A  sac  between  the  posterior  parts  of  the 
OS  calcis  and  astragalus,  behind  the  interosseous  ligament 
(Not  shown  in  Fig.  200,)  3.  A  sac  of  synovial  mcmbnma 
which  is  interposed  between  the  anterior  parts  of  the  os  calcis 
and  astragalus,  in  front  of  the  interosseous  membrane,  and 
between  the  head  of  the  astragalus  and  the  scaphoid.    4  A 
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synovial  membrane   between   tbe  os  calcis  and   the  cuboid 

5,  One  between    the  external    cuneiform    and   the    cuboid. 

6.  One  between  the  coboid  and  the  fourth  and  fifth  meta- 
tarsal bones.  7,  A  sac  which  separates  the  intcnial  cuuei- 
form  .from  the   first    metatarsal 

bona  8.  A  large  and  most  ir- 
regular synovial  membrane  which 
is  insinuated  between  the  re- 
maining bones  of  tlio  foot,  and  f  \  |jpi  *  |/' 
serves  to  connect  many  articula- 
tions. 

L  The  Astragalus. 

This  bone  has  been  excised  for 
disease,  especially  for  caries  fol- 
lowing injurj'  in  healthy  subjects, 
^for  gunshot  injuries  of  limited 
ex  tent,  for  irreducible  or  ujireduced 
dislo(*ations  of  the  bone,  and  for 
the  relief  of  some  forms  of  intract- 
able tahpes. 

Anatomical  Points.  —  The 
bone  is  iu  relation  with  the 
synovial  membrane  of  the  ankle, 
with  that  separating  the  os  calcis 
from  the  astragalus  behind  the 
intertjsseous  ligament,  and  with 
that  interposed  between  these  two 
bones  in  front  of  the  Ugament, 
and  between  the  posterior  part  of  thescaphoid  and  the  astra^nibis 

The  head  of  the  astragalus  lies  in  a  socket  formed  by  the 
ficaphnid,  the  anterior  concave  facet  on  the  sustentaculum 
tiili,  and  the  inferior  calcaneo-scaphoid  ligament  This  power- 
ful ligament  is  covered  with  tibro-cartilage  upon  its  upper 
surface. 

The  n:i  >st  important  hgament   actually   attached  to  the 
tstrapilus  is  the  interosseous,  which  passes  between  it  and  the 
Ofi  calcis. 
I        No  muscles  are  connected  with  this  bona 

The  astragalus  begins  to  ossify  about  the  seventh  month  of 
foetal  life.     By  tbe  third  year  the  bone  will  be  abitut  half  bjne 
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an<l  half  cartiU^Tre,     The  osseous  tissue  occupies  the  centm,  the 
cartilaginous  tissue  the  surface  or  periphery. 

The  dorsalis  pedis  artery  crosses  in  front  of  the  bone. 
The  bone  is  most  conveniently  reached  on  the  inner  side 
between  the  tendons  of  the  tibialis  anticus  and  the  tibialis 
posticus,  and  on  the  outer  side  between  the  tendons  of  the 
pernneus  tertins  and  peroneus  brevis. 

Advantage  is  taken  of  these  two  spaces  in  the  operation 
which  foUows : — 

Opemium. — The  patient  lies  upon  the  back,  and  the  foot 
18  so  placed  as  to  extend  beyond  the  end  of  the  table.  It 
must  be  held  by  an  assistant,  who  can  manipulate  it  as 
directed. 

Two  incisions,  external  and  internal^  are  made.  The  out4*r 
incision  is  about  two  and  a  half  inches  in  length,  nuis  parallel 

with  and  just 
posterior  to  the 
tendon  of  the 
peroneus  t-er- 
tius,  and  cum- 
mences  a  line 
or  so  above 
the  level  of  the 
articular  mar- 
gin of  the  tibia 
(Fig.  201.  A). 

A      second 
and  much 

shorter  cut 
starts  from  the 
centre  of  the  principal  incision,  is  placed  at  right  angles  to  itv 
and  ends  immediately  below  the  tip  of  the  outer  malleolus 
The  two  slight  flaps  thus  defined  are  turned  aside,  and  the 
bone  exposed  in  the  interval  between  the  peroneus  tertii 
and  peroneus  brevis  tendons. 

The  foot  is  weU  extended  and  inverted,  and  the  ligament**" 
wbich  connect  the  bone  with  the  fibula,  tibia,  scaphoid,  and  os 
calcis,  are  divided  so  far  as  they  can  be  reached  from  the  outer 
side.     Retractors  are  used  to  protect  the  tendons,  etc. 

The  inner  incision  is  about  two  inches  in  length.  and,star^ 
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Fig.  201.' -iL,  Excision  of  Hstrngaliu  (outer  inoiiion) ;  B^  Exd- 
nun  of  Aitkle  (outer  iuciuion) ;  c,  Exciaion  of  m  calcic. 
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ing  from  just  below  the  tip  of  the  inner  malleolus,  is  carried 
forwards  and  upwards  jnst  in  front  of  the  anterior  margin  of 
that  bone  It  will  be  curved  therefore,  with  the  concavity 
backwards  (Fiif.  202,  a). 

The  remaining  litrameiits  that  hold  the  astragalus  are  now 
divided  from  the  inner  side, 

The  surgeon  turns  finally  to  the  r>uter  wound,  and,  while 
the  foot  is  inverted  and  extended,  grasps  the  astragalus  with 
linn  f  »rceps  in  a  vertic^id  direction,  and,  as  Farabeuf  expresses 
it,  "  whips  it  out  like  a  molar." 

The  wound  will  need  to  be  drained,  and  the  limb  to  be 
firmly  secured  upon  a  splint  or  in  planter  of  Paris,  with  the 
ft)ot  at  right  angles  to  iht;  leg. 

Excellent  residts  have  followefi  A  useful  but  somewhat 
shortened  extremity  is  produced,  and  no  movement  will 
probably  be  restored  to  the  ankle-joint. 

Some  surgeons  carry  out  the  excision  of  the  bone  through 
a  single  external  wound. 

The  method  of  operating  through  a  transverse  dorsal 
I  incision  with  division— and  subsequent  suture— of  the  anterior 
tendons  has  little  tii  recommend  it 

2.  The  Os  Galois. 

This  bone  has  been  remrrved  for  disease,  and  in  some  cases 
of  injur}^     The  arrangement  of  the  synovial  membranes  in 

I  relation  with  the  bone  is  such  that  mischief  eummencing  in 
the  OS  calcis  is  apt  to  Ije  limited  to  it. 
Anafomieal  Poinfji, — Three  s}^lovial  membranes  are  con- 
fiected  with  the  surfaces  of  this  hme. 
From  the  upper  surface  of  the  os  calcis  arises  the  extensor 
brevis  digitonnn,  and  from  the  plantar  surface  the  first  layer 
of  the  plantar  muscles. 
SI  any  strong  ligaments  are  attached  to  the  calcaneum,  the 
most  noteworthy  being  the  interossecjus,  the  inferior  caleaueo- 
scaphoid,  the  long  and  short  plantar,  and  the  prolongations  of 
the  lateral  ligaments  of  tlie  ankle-joint. 

Tlie  principal  nucleus  of  the  os  vtdeis  appears  in  the  sixth 

month  of  ftetal  life.     Before  the  age  of  ten  years  the  posterior 

B  part  of  the  bone  is  wholly  cartilaginous.     A  nucleus  appears 

™  at  that  date  in  this  cartilaginous  segment,  and  the  epiphysis 

so  fonued  is  united  to  the  rest  of  the  bone  about  the  sixteenth 
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year     Tlie  bloodvessels  of  the  bone  enter  mainly  from   the 
inner  side, 

Operatmn. — Among  the  many  methods  devised  tor  the 
excision  of  this  bone,  the  procedure  described  by  Farabeuf 
appears  to  be  upon  the  whole  the  best  The  incision  he  recom- 
mends is  a  combination  of  the  horse-shoe  incision  employed 
by  Erichsen,  and  the  simpler  skin-cut  made  use  of  by  Oilier. 

The  operation  should  be  performed  as  far  as  is  possible  by 
the  subperiosteal  mothoA 

The  patient  lies  upon  the  sound  side,  the  leg  is  supported 
upon  a  sand  pillow,  and  the  foot,  turned  well  upon  its  inner 
border,  is  free. 

The  incision,  commencing  at  the  base  of  the  fifth  meta- 
tarsal bone,  is  carried  horizontally  backwards  just  above  the 
margin  of  the  sole,  and,  passing  round  the  hinder  aspect  of  the 
heel,  ends  about  one  inch  and  a  quarter  to  the  inner  side  of 
the  median  line  (Fig.  201.  c). 

This  cut  is  met  by  a  vertical  incision  two  inches  in  lengtli^ 
which  is  paraUel  to  and  a  little  in  front  of  the  tendo  AchUh^ 
The  wound  is  deepened,  and  two  small  fla]>s  are  formed.  Great 
care  must  be  taken  of  the  peronei  tendons,  to  which  the 
vertical  incision  is  posterior.  The  bune  is  exposed  behind  the 
peronei  tendons,  and  the  periosteum  is  incised  vertically. 
With  a  rugine  the  [>eriosteum  and  the  associated  ligaments 
are  separated  from  the  bone.  The  outer  surface  is  cleared 
tii^it,  then  the  posterior  surface.  The  attachment  of  the  tendo 
Achillis  is  severed.  The  fm>t  being  platted  in  the  position  of 
talipes  varus,  the  posterior  aspect  is  bared  of  periosteum  as 
far  as  it  is  possible  to  reach.  The  anterior  portion  of  the  bone 
is  cleared,  and  the  Ugaments  separated  with  the  periosteimfL 
The  same  is  done  with  the  plantar  surface.  A  certain  part  of 
the  inner  surface  can  be  reached  from  the  posterior  aspect. 

With  care  and  patience  and  the  use  of  good  retractors  the 
greater  part  of  the  bone  can  be  bared  through  this  outer 
incision,  and  from  this  side  also  the  interosseous  ligament  can 
be  reached  and  divided. 

When  the  os  calcis  is  as  far  freed  as  possible,  the  head  or 
anterior  part  must  be  grasped  with  lion  forceps,  and  the  bone 
dragged  outwards  with  a  repeated  rotatory  movement,  tfc 
peri«>stenio    niid    licraments    upon    the   inner  surface  beir 
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separated  with  the  mgine  as  soon  as  each  part  of  the  as-yet- 
untouched  district  is  reached 

Commenf.— This  operation  can  be  performed  upon  the 
cadaver  in  the  systematic  manner  just  described,  but  in 
practice  so  formal  a  procedure  can  seldom  be  carried  ouL 

Sinuses  raay  have  to  be  considered,  and  carious  and 
broken-down  bone  to  be  dealt  i^ith.  A  not  inconsiderable 
part  of  the  bone,  in  cases  of  disease,  may  be  removed  with  the 
gouge  or  sharp  spoon,  and  such  parts  of  the  compact  tissue 
as  are  healthy  may  be  left  as  a  kind  of  thin  osseous  mould. 

The  operations  whicli  are  characterised  by  the  fortiiation 
ivf  a  U-shaped  plantar  flap  are  to  he  condemned,  on  account 
of  the  unnecessary  damage  they  inflict  upon  the  tissues  of  the 
8ola 

In  an  operation  carried  out  by  Mr,  Holmes  ("  System  of 
Surgery/*  vol.  iii.,  page  771)  the  peronei  tendons  are  divided,  a 
step  which  has  little  to  recommend  it. 

The  foot  uuist  be  tixed  at  a  right  angle  with  the  leg,  and 
the  heel  allowed  to  be  free. 

An  anterior  well-moulded  metal  splint  answers  the  pur- 
pose well  iVfter  the  splint  has  been  applied,  the  limb  must 
be  suspended  in  a  suitable  apparatus. 

This  protects  the  foot  from  any  pressure,  and  allows 
efficient  drainage  to  be  carried  out 

The  residts  obtained  from  this  operation  have  been  most 
satisfactory.  According  to  Vincent's  statistics,  64  7  per  cent, 
of  those  operated  on  have  recovered  with  useful  limb,  while 
only  5  per  cent,  have  died. 
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CHAPTER    XVIL 

Excision  of  the  Anklbl 

This  excision  is  of  but  limited  application,  and  is  conipara- 
tivaly  rarely  perfonaed.  In  the  tirst  place,  the  modem 
improvements  in  the  methods  of  treating  wounds  are  such 
that  a  lai^e  proportion  of  the  eases  of  disease  of  the  joint  yield 
to  simple  surgical  measures.  Those  who  advocate  the  excision 
of  the  joint  for  disease  urge  that  it  should  be  performed  early ; 
but  probably  the  majority  of  surgeons  would  prefer  to  deter 
any  radical  measure  until  treatment  by  rest,  drain^e,  and 
favourable  hygienic  conditions  had  been  tried. 

In  the  second  place,  amputation  of  the  foot  leads  to  verj' 
admirable  results,  and  the  excision  of  the  ankle  must  have  a 
very  happy  terra  mation  if  it  can  jield  a  more  useful  ex- 
tremity thftu  that  left  after  a  successful  Stone's  amputation. 

In  not  a  tew  cases  the  disease  has  extended  so  far  beyond 
the  actual  area  of  the  aukle-joint  that  the  operation  of 
excision  could  not  be  entertained 

The  after-treatment  of  these  excision  oases  is  difficult  and 
anxious,  and  demands  infinite  and  long-continued  cara  This 
circumstance  in  itself  atlbrds  a  substantial  objection  to  the 
operation. 

The  ankle  has  been  excised  in  many  cases  of  injury, 
notably  in  compound  dislocation  and  in  instances  of  complex 
fracture.  Here.  also»  the  position  of  this  class  of  case  has 
been  very  materially  altered  by  the  modern  methods  of  wound 
treatment,  and  many  a  foot  which  twenty  years  ago  would 
have  been  amputateil  or  treated  by  excision  is  now  saved 

The  excision  of  the  ankle  to  rem^y  deformity  rBSulting 
from  malimitetl  fracture — e.g.,  severe  Potts*s  fracUure — is  in 
the  present  day  usually  replaced  by  a  linear  or  cuneiforui 
osteotumy. 

During  the  last  iive  years  no  excision  of  the  ankle  has 
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been  performed  at  the  London  Hospital,  and  examples  of  the 
<»peratio]i  have  mostly  to  be  sought  for  among  older  records. 

In  dealing  with  excision  of  the  ankle  for  disease  Mr 
Howard  Marsh  writes :  "  It  is  but  seldom  performed  :  and  when 
it  is  performed,  the  result  is  iisnaHy  unsatisfactory," 

The  first  excision  of  the  ankle  was  cairied  out  by  Moreau 
in  1792.  The  patient  was  the  subject  of  caries,  and  an  ex- 
cellent  result  followed. 

The  tirst  operation  of  this  kind  performed  in  England  was 
imdertaken  in  1851  by  Mr  Hancock. 

For  some  twenty  years  following  this  date  a  considerable 
cumber  of  excisions  of  the  ankle  were  performed 

Anatomical  Points* — The  ankle-joixit  forms  a  very  power- 
fiil  articulation,  its  strength  being  derived  not  only  from  the 
shape  of  its  component  bonoii,  hut  also  from  the  imyielding 
ligaments  and  the  many  tendons  which  are  bound  about  it  like 
straps.  Of  the  ligaments,  the  two  lateral  are  very  strong,  and 
have  an  extensive  hold  upon  the  foot.  The  anterior  and 
posterior  are,  on  the  other  hand,  extremely  thin  anrl  insignifi- 
cant, although  the  latter  is  supported  by  the  tendon  of  the 
flexor  longus  pollicLs,  which  crosses  it 

The  loose  synovial  sac  of  the  ankle*joint  extends,  both  in 
front  and  behind,  beyond  the  limits  uf  the  articulation,  while 
at  the  sides  it  is  strictly  limited  to  the  joint  surfaces.  The 
ankle  is  a  perfect  hinge-joint,  and  permits  only  of  flexion  anrl 
extension. 

The  outlines  of  the  two  malleoli  can  be  distinctly  detined. 
The  external  is  somewhat  the  less  prominent,  descends  lower, 
and  lies  farther  back  than  the  internal  process. 

The  tip  of  the  outer  malleolus  is  about  half  an  inch  be- 
hind and  below  the  tip  of  the  corresponding  bony  prominence. 

The  head  of  the  astragalus  can  bo* made  out  upon  the 
dorsum  of  the  foot  when  the  limb  is  fully  extended. 

About  one  inch  and  a  tjiiarter  in  front  of  the  inner 
malleolus  the  tubercle  of  the  scaphoid  can  be  felt  Just 
behind  it  is  the  astn^alo-scaphoid  joint. 

On  the  outer  side  of  the  foot  the  external  surface  of  the 
OS  caleis  is  subcutaneous  in  nearly  the  whole  of  its  extent 
Less  than  an  inch  below  and  in  front  of  the  malleolus  is  the 
peroneal  tubercle,  with  the  short  peroneal  tendon  above  it, 
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and  the  long  one  helow.it.  The  ankle-joint  Hes  abonr.  on  the 
level  of  a  point  half  an  inch  above  the  tip  of  the  inner 
malleolus. 

The  position  of  the  tendons  about  the  ankle-joint  must  be 
borne  in  mind,  as  also  the  situation  of  the  tibial  and  peroneal 
arteries. 

The  lower  epiphysis  of  the  tibia  inehides  the  articular  sur- 
face and  the  internal  malleolus.  Ossitication  commences  in  it 
during  the  second  year,  and  the  epiphysis  joins  the  shaft  be- 
tween the  eighteenth  and  nineteenth  jears.  The  lower  epi- 
physis of  the  fibula  includes  the  articular  surface  and  outer 
malleolus.  Ossification  commences  in  the  second  year,  and  is 
completed  about  the  tv^*enty- first  year.  Both  epiphyseal  lines 
are  horizontal^  and  are  brought  in  contact  with  that  pouch 
of  synovial  membrane  which  extends  upwards  between  the 
tibia  and  Hbula. 

Operation. — The  various  methods  in  vogne  for  performing 
this  operation  are,  for  the  most  part,  modifications  of  the 
original  procedure  of  Moreau.  Indeed,  no  verj^  conspicuous 
deviations  from  the  initial  operation  have  been  proposed  or 
carried  out.  Of  the  modem  forms  of  Moreau 's  operation,  that 
by  Langenbeck  would  appear  to  be  one  of  the  best  It  may 
be  carried  out  as  follows,  if  the  subperiosteal  method  be 
attempted ; — 

The  patient  lies  upon  the  back,  with  the  foot  and  leg  sup- 
ported upon  a  firm  sand  pillow.  Two  vertical  lateral  incisions 
are  made. 

1.  The  Outer  Ineis'wn, — The  foot  being  turned  over  upon 
its  inner  side,  a  vertical  incision  some  three  inches  in  length  is 
made  along  the  anterior  part  of  the  fibula  to  a  point  a  little 
below  the  tip  of  the  malleolus.  Thence  it  is  made  to  curve 
around  the  malleolus,  and  ascend  for  about  one  inch  along  its 
posterior  border  (Fig.  201,  b), 

2.  The  Removal  of  tlis  Filrula. — The  fibula  is  exposed, 
and  its  periosteum  divided  in  the  long  axis  of  the  bona  The 
membrane  is  then  separated  from  the  bone  by  the  rugine  in 
an  anterior  and  a  posterior  direction. 

The  hgaments  attached  to  the  malleolus  are  separated 
a&  encountered  The  external  lateral  ligament  is  divided 
verfcicidly,  so   that  its  anterior   s€^nent  will  go   with   the 
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anterior  layer  of  separated  periosteum,  and  its  hinder  segment 
with  the  posterior  layer. 

With  the  curved  rugine  the  greater  part  of  the  circuni- 
ference  of  the  shaft  of  the  hone  can  be  bared  about  the 
saw-hne. 

The  fibula  is  then  divided  with  either  a  chisel  or  a  saw 
about  one  inch  above  its  extremity.  The  divided  end  is 
seized  with  lion  forceps,  or  is  drawn  outwards  with  a  hook, 
while  its  deeper  connections  are  separated  with  the  nigine, 
euderl  by  the  knifa 

Thin  part  of  the  operation  is  very  tedious. 

Tlie  lower  end  of  the  fibula  is  thus  removed. 

3.  Tire  Cleainng  of  the  Tibia, — As  much  of  the  anterior 
and  posterior  sm-faces  of  the  tibia  as  ean  be  reached  through 
the  outer  cut  are  bared  of  periosteum  by  means  of  the  rugine, 
the  anterior  and  posterior  ligaments  of  the  ankle  being 
elevated  with 
the  periosteal 
layers*  In 
this  part  of 
the  operation^ 
care  must  be 
taken  not  to 
open  the 

sheaths  of  the 
tendons, 

4  JlieTn* 
Tier  Inei^ion, 
— The  foot  is 
turned  uj>on 
its  outer  side, 
and  an  moi- 
sion  about  three  inches  long  is  made  along  the  inner  surface 

I  of  the  tibia,  and  in  the  long  axis  of  the  b<3na  The  cut  ends 
at  the  tip  of  the  inner  malleolus.  A  curved  or  transverse 
incision  (Fig  202,  B)  may  be  made  to  meet  the  lower  end 
of  this  wound  at  right  angles, 
5*  The  Bemovfd  of  the  Tibia. — The  periosteum  of  the 
tibia  is  incised  vertically,  and  that  membrane  is  peeled  from 
the  Itone  so  that  it  may  be  continuous  with  the  periosteo- 
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capsular  layers  already  separated  upon  the  outer  side.  Tiie 
iniernal  lateral  ligament  is  di%'ided  vertically  in  the  luanner 
iilrea^ly  describetl  with  regard  to  tlie  outer  hgament 

As  soon  as  the  tibia  h  sufficiently  ft*ee,  the  malleolar  end  of 
it  is  made  to  project  a  Uttle  through  the  wound,  and  while 
the  soft  parts  are  well  protected  ^nth  retractors,  the  bone  is 
di\'ided  horlzcm tally  with  a  key-hole  saw.  The  fragment  is 
gasped  with  lion  forceps  and  reuiovod. 

6.  Ths  Saiviiu]  of  the  Astragidan, — The  surgeon  finally 
turns  once  more  to  the  outer  incision,  and  through  that 
Avound  removes  with  the  saw  as  mutth  of  the  upper  part  of 
the  astragalus  as  is  necessary.  The  section  should  be  hori- 
zontal. If  thought  necessary,  the  whole  of  the  astragalus 
may  be  removed  through  the  external  incision. 

Comment. ^The  ojjcration  just  described  follows  the 
subperiosteal  method,  and  in  all  suitable  cases  that  form  of 
excision  should  be  observed  so  far  a^  is  possible. 

The  ankle  is  peculiarly  well  adapted  for  the  employ- 
ment of  the  subperiosteal  method,  and  the  excellence  of  the 
results  obtained  in  some  reported  cases  has  been  ascribed 
to  the  sparing  of  the  periosteum  and  the  ligaments.  Sir 
Wm,  MacConnac  observes  that  "no  form  of  subperiosteal 
excision  can  be  performed  more  thoroughly  than  tliat  at 
the  ankle." 

The  lateral  incisions  may  var}*  considerably  from  those 
described  in  the  text. 

The  outer  incision  may  follow  the  posterior  border  of  the 
fibula,  and  be  made  to  bend  suddenly  forwards  beneath  the 
malleolus,  when  the  tip  of  that  process  is  reached.  Tlxis  was 
the  outer  incision  of  Morean.  Or  a  vertical  cut  so  placed 
may  be  met  by  a  transverse  line,  which  extends  as  far 
forwards  as  the  tendon  of  the  j>eroneus  tertiua 

The  inner  incision  has  be^i  made  to  form  a  U-shaped  flap 
corresponding  in  width  to  the  shaft  of  the  tibia,  or  has  assumed 
fiomething  of  the  outline  of  an  anchor,  a  vertical  cut  being 
joined  by  a  transverse  incision  at  its  upper  end  and  a  curved 
one  at  its  lower. 

The  operation  by  means  of  a  transverse  incision  across 
the  fi'ont  of  the  unkle-ji:>int  may  be  absolutely  condemnefl  It 
is  not  adapted  for  the  subperiosteal  method,  many  tendons 
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must  be  cut,  synovial  sheaths  are  opened  up,  anrl  the  anterior 
tibial  artery  may  need  to  be  secured 

The  removal  of  tlie  entire  astragalus  is  insisted  upon  by 
many  who  advocate  the  oj>e ration  in  causes  of  bone  disease. 

Farabeuf  saws  through  the  tibia  and  libiila  together,  usinpf 
a  key-hole  saw,  and  protecting  the  soft  par  is  with  retnictors. 

Sonie  operatoi*s  take  no  trouble  to  siive  the  peronei 
tendons  firom  division. 

Most  essential  is  it  that  every  care  should  be  taken  of  the 
sheaths  of  the  tendons, 

Some  surgeons,  after  the  removal  of  the  fibula,  saw  oft'  the 
upper  part  of  the  astragalus,  then  nuike  the  inner  incision, 
and  tinally  remove  the  tibial  segment. 

After-treatment.— The  after-treatment  is  a  matter  of 
extreme  importance,  and  may  have  a  greater  influence  upon 
the  success  of  the  measure  than  the  actual  operation  itseUl 
The  foot  and  leg  must  be  fixed  in*  a  suitable  splint,  the  line 
of  the  new  joint  being  rectangidar  A  jdaster-of- Paris  dress- 
ing, with  windows  to  permit  of  drainage  and  the  insjiection 
of  the  wound,  is  recommended  by  many ;  or  in  the  place  of 
it  a  special  splint  of  light  wire  may  be  employed.  It  is 
desirable  that  the  limb,  when  Hxed  in  the  apparatus  selected, 
should  be  suspended  from  a  suitable  cradJa  The  gap  left 
by  the  removal  of  the  bones  shovdd  be  maintained  by 
extensioru 

Great  ciire  must  be  taken  to  keep  the  foot  in  a  straight  line 
with  the  leg.  as  a  lateral  deviation  of  the  limb  is  verj^  easily 
producerl  if  this  point  be  not  strictly  attended  to.  "If 
motion  be  sought  for,  passive  movements  ought  to  be  com- 
menced very  early  ;  but  sound  anchylosis  is  the  most  connuon 
and  most  desirable  result 

"  It  is  afterwards  necessary  to  wear  an  instrument  with 
lateral  cross  supports  for  a  considerable  time,  in  order  ta 
prevent  any  giving  way  of  the  new  joint  A  support  behind, 
in  the  form  of  an  artiticial  gastrocnemius,  is  often  useful ;  this 
IS  eftected  by  means  of  a  rubber  cord  attached  to  the  heel 
of  the  shoe  and  to  a  strap  at  the  knee.  The  os  calcis 
IS  prevented  from  sHpping  forwards  by  this  means** 
(Ma<-Connac), 

Results. — The  older  statistics  (as  represented   by  those 
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The  incision,  in  dealing  with  the  tibia,  should  be  vertical, 
and  be  parallel  to,  and  just  in  front  of,  the  internal  border  of 
the  bone.  When  the  part  to  be  removed  has  been  bared,  the 
bone  may  be  severed  with  a  chain-saw  or  a  chisel 

In  cases  in  which  the  tibia  is  sound,  removal  of  ver}' 
considerable  portions  of  the  fibula  may  be  imdertaken  without 
any  marked  deformity  of  the  limb  resulting.  It  is  well  that 
the  upper  and  lower  ends  should  be  preserved  whenever 
possible. 

In  removing  the  head  of  the  fibula,  it  is  possible  to  effect 
an  opening  into  the  knee-joint,  or  to  do  damage  to  the  anterior 
tibial  and  musculo-cutaneous  nerves. 

If  the  malleolus  be  excised,  the  foot  is  apt  to  become 
everted. 

In  dealing  with  the  upper  half  of  the  fibula  the  incision 
should  be  carried  along  the  posterior  part  of  the  bone  so  as 
to  fall  behind  the  peroneal  muscles. 

In  dealing  with  the  lower  half  it  may  follow  a  continuation 
of  the  long  axis  of  the  outer  malleolus,  and  be  placed  there- 
fore in  front  of  the  muscles. 
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CHAPTER    XVIIL 

Excision   of   the    Kxee. 

This  extensive  and  serious  operation  htis  been  performed 
for  numerous  conditions,  but  is  now  mainly  limited  to  the 
treatment  of  certain  forms  of  chronic  joint  disease. 

In  iieute  dlsotise  it  has  been  comparatively  unsuceessfiil, 
and  in  the  present  position  of  surgery  may  be  regarded  a»^ 
almost  unjustifiable. 

It  is  but  very  rarely  demanded  in  examples  of  complicated 
and  compound  fracture  and  dislocation. 

The  results  that  have  attended  the  operation  when 
performed  for  gunshot  injuritjs  have  been  such  that  the 
measure  is  considered  by  most  surgeons  to  be  contra-indicated 
in  these  cases. 

As  a  means  of  treating  anchylosis  in  a  deformed  position, 
excision  has  been  almost  entirely  replaced  by  osteotomy. 

The  value  of  the  operation  has  been  the  subject  of  long- 
continued,  elaborate,  and  voluminous  discussion,  and  llie 
position  of  the  procedure  has  been  substantially  modified  bj 
improved  methods  of  treating  joint  affections,  by  improved"^ 
iueans  of  dealing  with  wounds,  and  by  the  introduction  of  the 
operation  known  as  arthrectomy. 

Excision  of  the  knee  was  tirst  dehberat^Iy  performed  by 
Park  in  1781.  Tlie  patient  was  the  subject  of  chronic  dis- 
ease of  the  joint,  and  an  excellent  result  followed-  A  less 
definite  operation  had  been  previously  carried  out  by  Felkin, 
of  Norwich,  in  1762. 

For  many  years  subsequent  to  that  date  excision  of  the 
knee  was  but  very  rarely  performed,  and  the  operation  was 
regarded  most  unfavourably.  The  measure  was,  however* 
revived  by  Fergusson  in  1850,  and  during  the  twenty  or 
thirty  years  after  this  time  the  operation  was  taken  up 
by  English,  French,  German,  and  American  surgeons,  with 
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larkable  enthusiasm,  ami  the  recorded  cases  published 
during  the  period  named  may  be  counted  by  hundretls.  Of 
late  years  a  reaction  hns  rakeu  place,  and  excision  of  the  knee 
has  now  a  place  among  o[>eration.s  which  are  but  rarely  per- 
formed, or  which  are  extensively  practised  but  by  very  few. 

At  the  present  time  excision  of  the  knee  is  but  rarely 
carried  out  in  private  practice,  and  in  hospital  wards  the  pro- 
(eodure  would  appear  to  be  becoming  rarer  and  rarer. 

The  result  aimed  at  is  the  production  of  a  rigid  anchylosis 
in  the  extentled  position,  and  the  attempts  to  obtain  a  mobile 
joint  have  met  with  very  few  successes  and  a  very  numerous 
list  of  lamentable  failures. 

The  aubperiostfid  method  can  hardly  be  carried  out  in 
this  articulation,  and  may  be  considered  as  inapplicable. 

The  after-treatment  is,  on  the  whole,  of  more  iiiiportanee 
than  the  operation  itself     Displacement  of  the  bones— and 
lotably  a  gliding  of  the  femur  forwards — is  verj^  apt  to  occur. 
In  young  subjects  great  care  must  be  taken  not  to  en- 
croach upon  the  lower  epiphysis  of  the  femur,  which  is  the 
lost  important  epiphysis  of  the  lower  extremity. 

An  admirable  criticism  of  the  operation  is  provided   by 

Mr.  Howard  Marsh  in  his  manual  on  "  diseases  of  the  Joints." 

Anatomical   Points. — This  artii-ulation  is  the  largest  in 

the  body,  and  owes  its  great  strength  to  the  powerful  ligaments 

which  unite  the  two  component  lionts,  imd  to  the  muscles 

^^uid  fascia    that   surround  it      It  derives  no  strength  from 

^Blhe   shape  of  the  articular  surfaces,  since  they  are  merely 

^■placed  in  contact  with  one  another. 

J  Tlie  axis  of  the  limb  is  abruptly  altered  at  the  knee-joint, 

the  femur  inclining  inwards  from  the  pelvis,  aiul  the  tibia 
I      being  vertical 

The  lateml  ligaments  of  the  joint  are  comparatively  feeble, 

the  posterior  ligament  is  substantial,  and  the  anterior  part  of 

tie  capsule  is  formed  of  a  firm  aponeurotic  expansion.     The 

St  powerful  and  most  important  ligaments  of  the  joint  are 

i  cniciaL 

The  synovial  membrane  of  the  knee-joint  extends  upwards 

a    large   cul-de-sac   above   the   patella   and   beneath   the 

extensor  tendon  (Fig.  203).     This  cul-de-sac  reaches  a  point  an 

inch  or  ujore  above  the  upper  margin  of  the  trochlear  surface 
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of  the  feniur,  aod  is  rendered  very  distinct  when  the  joint  is 
distended  with  fluid  (Fig.  203). 

Above  the  synovial  pourjh  is  a  bursa  which  separates  the 

quadriceps  tendon  from 
the  femur  and  is  usually 
over  an  inch  in  its  verti- 
cal measurement 

This  bursa  communi- 
cates with  the  sjTiovial 
cavity  in  about  eight 
eases  out  of  ten. 

The  upper  third  of 
the  patellar  ligament  is 
f-l-i  in  relation  with  the 
sjmovial  membrane,  from 
which,  however,  it  is 
separated  by  a  pad  of 
fat ;  the  lower  two-thirds 
of  the  ligament  ar^  in 
relation  with  the  bursa 
between  the  ligament  and 
the  tubercle  of  the  tibia. 
A  knife  passed  ht»ri- 
zontally  backwards  at 
the  apex  of  the  patella 
would,  when  the  healthy 
limb  is  extended,  just 
miss  the  joint-line  be- 
tween the  femur  and 
tibia,  and  would  hit  the  latter  bona  If,  however,  there  be 
any  effusion  in  the  joint,  or  the  limb  be  a  little  Hexed,  a  knile 
so  introduced  would  pass  between  the  two  bones  (Fig,  203). 

The  irregularity  of  the  synovial  cavity  lends  itself  to  the 
collection  of  masses  of  diseased  tissue  within  the  joint. 

In  the  popliteal  space  the  large  bm^sa  which  is  interpoaed 
between  the  internal  condyle  of  the  femur,  the  inner  head  of 
the  gastrocneinius,  and  the  semi-membranosus,  usually  com- 
municates with  the  knee-joint 

The  bursa  beneath  the  popliteus  tendon  usually  opens 
into   the  superior   tibio-tibular  joint   on  the  one  hand,  and 
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Fig.    208.— f»»TicjLL   HEcrnoN    of   nxEF^onrt 
maraofDED  with  fluiu,    {liramtf.) 

rt,  ViifltUA  extern  us ;  6,  Cnircua  ;  e?.  Short  h&A«t, 
ft&d  d,  Lon^  head  of  bicopH ;  r,  Planiaruii ;  /, 
ttmitrooneDUUii;  i;»  Po]»lJteuii ;  A,  Soleus;  n 
Tihialli  poiticui ;  /,  Buraa  pat«ll«r ;  i\  liga- 
nientum  {iatel]i& ;  £,  LigAinentiim  muooflum  ;  im. 
Anterior  cruomJ  ligament;  n,  Exteroal  semi- 
timar  cartilage  ;  1,  Extental  popliteal  itervo  ; 
2*  Poplitukl  artery. 
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If  the  whole  of  the  trochloar  sur- 
fiice  be  removed  in  the  ex<Msion, 
the  whole  of  the  epiphysis  will 
have  been  taken  away  (Fig.  204), 
A  single  nucleus  appears  in  this 
epiphysis  shortly  before  birth, 
and  joins  the  shaft  about  the 
twentieth  year  The  epiphyseal 
line  is  intracapsular 

The  limits  of  the  tibial  epi- 
physis are  represented  beliind 
and  at  the  sides  by  a  horizontal 
line  that  just  marks  off  ihe 
mlierosities.  It  infludus,  there- 
fore, the  depression  for  the  inser- 
tion of  the  semi -mem  branosus, 
and  also  the  facet  for  the  fibula. 

In  front  the  epiphyseal  line 
slopes  downwards  on  either  side 
to  a  point  on  the  upper  end  of 
the  shin,  so  as  to  enclose  the 
whole  of  the  tubercle  of  the  tibia. 

The  centre  joins   the 
bone     at     the     twenty-first     or 
twenty-second   year.     The    epi- 
physeal   line   is    extra-articular. 

Farabeuf  estimates  that  in  a  child  of  about  eight  years  of  age 
it  is  unpossible  to  remove  more  than  1  c.m.  of  the  til>ia,  or  I5 
cm*  (tV  of  im  inch)  of  the  femur,  without  approaching  danger- 
ously to  the  epiphyseal  lines. 

After  puberty  (ejj.,  in  a  youth  of  seventeen  years)  it  is 
possible  to  remove  IJ  cm.  of  the  tibia,  and  2i  am.  (1  inch)  of 

Ithe  femur,  without  compromising  the  epiphyseal  lines. 
Tlie  popliteal  artery  is  so  placed  that  it  is  in  greater  risk 
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of  being  wuimrlerl  when  the  tibia  is  sawn  than  wht-n  the  lower" 
part  uf  th*.'  fomiir  is  being  removtjd. 

L  Operation  by  a  Curyed  Transverse  Anterior  Incision. 
Of    the   many   methcwis   that  have    been  described  and 
adopted,  this  appears  to  have  substantial  claims  to  be  regarded 
as  the  most  suitable. 

The  particular  incision  employed  is  accredited  to  Textor^ 
and  a  very  similar  incision  was  osed  by  Sanson  anti  Begin. 

Pmitum., — The  patient  lies  upon  the  back,  with  the  Umb 

close  to  the  margin  of  the  table.     The  lower  part  of  the  leg 

should  prujoet  a  little  beyond  the  table,  i*o  that  when  the 

knee  is  bent  at  a  right  angle  the  foot 

may  be  able   to   rest,   Hat   upon    the 

sole,  upon  the  en*l  of  the  table. 

The  surgeon  stands  upon  the  side 
to  be  operated  on- 
Some  surgeons  preter  to  stand 
upon  the  left  side  of  the  limb  in  the 
case  of  either  extremity,  a  j>osition 
which  is  certainly  more  convenient 
for  sawing. 

One  assistant  places  himself  oppo- 

_^__  -    ,  site  to  the  surgeon,  and  steadie-s   the 

I^Mr  /    I  limb  by  the  thigh.     Another  aiisistant 

■  ■  '  I     I  near  the  foot  of  the  table  holds  the 

II  •  leg,  and  manipulates  it  as   required- 

11  I  A  third   assistant    b}"^    the    surgeon's 

H  W:  I  side  attends  to  the  sponging,  etc. 

P  ►  '  At    the    commencement    of    the 

operation  the  hmb   is  held  with  the 

knee  a  little  flexed.     Later,  the  joint 

is  bent  at  a  right  angle. 

L  The  Skill  Inciffion. — A  curved 
incision,  convex  downwards,  is  made  across  the  front  of  the 
knee  below  the  patella. 

The  incision  commences  and  terminates  at  the  posterior 
margin  of  one  of  tlie  femoral  condyles,  while  its  lowest  point 
in  front  corresponds  with  the  insertion  of  the  patellar  ligament 
(Fig.  205,  A). 

During  the  rnaking  of  ihh  wound  the  knee-joiDt  is  held 
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a  little  ttexecl,  and  the  skin   and  subcutaneous  tissues  are 
aJoue  divided  at  the  first  sweep  of  the  knLfe. 

2.  The   Dividing   of  tht  LifjmnentH^ — The   knee   is  now 
flexed  a   little  more,  and  with  another  sweep  of  the  Ivnife 
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the  anterior  part  of  the  capsule  and  the  patellar  Ujg^ment  are 
cut  through,  and  the  joint  opened  below  the  knee-cap. 

The  patella,  with  its  attached  aponeurosis,  is  turned  up- 
wards.  the  joint  is  still  more  flexed,  and  the  sury^eon  proceeds 
to  divide  in  order  the  lateral  and  the  two  cnicial  ligaments. 

3.  The  Sawin{f  of  the  Femur.^ — The  joint  is  now  bent  at 
a  right  angle,  and  the  hmb  held  tirmly  in  that  position,  with 
the  sole  of  the  foot  planted  upon  the  table. 

ITie  femur  is  cleared  with  the  knife  at  the  fijture  saw-line. 

The  bone  is  sawn  from  before  backwards,  and  with  regard 
to  the  plane  of  the  section  these  two  points  must  be  observ-ed  : — 

The  phme  of  the  saw-cut  in  the  antero-posterior  ilirection 
must  be  at  right  angles  to  the  long  axis  of  the  shaft  of  the 
femuj»  and  in  the  transverse  direction  it  must  be  parallel  to 
tlie  plane  of  the  free  surface  of  the  condyles. 
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During  the  sawing  process  the  condyles  may  be  prasped 
and  steadied  with  lion  forceps,  although,  if  the  limb  be  tinnly 
held,  this  is  not  necessary.  The  femur  rests  upon  the  tibia. 
The  tissues  of  the  ham  must  be  protected  by  means  of  an 
ivory  spatula  held  behind  the  femoral  condyles,  or  by  a  broad. 
elastic  or  thin  metal  band,  as  shown  in  Fig.  206. 

4.  The  Smmmii  of  the  Tibia. — The  upper  end  of  the  tibia 
is  now  held  forwards,  the  foot  is  still  pressed  lirmly  against  the 
table,  the  shaft  of  the  bone  is  maintained  in  the  vertical 
position,  and  in  consequence  the  articular  surface  will  be 
quite  horizontal  The  bone  is  cleared  with  the  knife  for  the 
passage  of  the  saw,  and  a  thin  slice  is  removed  by  sawing 
from  before  backwards,  the  saw  being  kept  precisely  parallel  tx> 
the  articular  surface,  and  therefore  at  right  angles  to  the 
shaft.  (Fig.  207  J.  The  popliteal  tissues  must  be  protected  in  the 
manner  already  described  ;  and  if  the  movements  of  the  saw 
be  slow  and  delilierate,  there  is  no  danger  of  wounding  the 
structures  of  the  ham. 

The  two  bony  surfaces  should  now  be  parallel,  and  should 
fit  accurately  when  brought  together. 

5.  The  Treatment  of  the  Paidla  and  Synovial  Mem- 
brane.— Tlie  most  tedious  part  of  the  operation  remains. 
The  patella  must  be  dealt  with  according  to  the  pracUce  of 
the  individual  surgeon.  It  may  be  removed,  whether  healthy 
or  diseased,  by  dissecting  it  out,  with  the  least  possible 
disturbance  of  the  surrounding  tissues ;  or  if  entirely  sound, 
it  may  be  left  Or  it  may  be  ste>adied  in  a  vertical  position 
while  its  articular  segment  is  removed  \^ith  the  saw  in  the  form 
of  a  thin  layer ;  or  its  tissue  may  be  so  scraped  and  cut  away 
that  nothing  remains  but  the  anterior  layer  of  compact  bone 

With  the  knife  and  scissors,  aided  by  the  sharp  spoon,  the 
surgeon  now  proceeds  to  remove  all  the  diseased  s\Tiovial 
membrane  which  may  remain.  The  pouch  beneath  the 
quadriceps  tendon  is  opened  up,  and  is  carefully  cleared  out 
by  means  of  the  sharp  spoon. 

Any  existing  sinuses  are  opened  up  anfl  scraped,  and  by 
one  means  or  another  a  careful  and  determined  attempt  is 
made  to  rid  rhe  operation  area  of  every  trace  of  diseased 
tissuev  The  part  is  now  well  washed  with  a  »mrbolic  solu* 
tion — 1  in  40 — and  carefi'Uy  dried. 
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Nothing  remains  but  to  close  the  wound  with  sutures— 
silkwonn  gut  beiDg  the  best  for  the  purpose — and  to  adjust 
the  limb  upon  rhe  splint  which  has  been  prepared  for  it 

The  question  of  uniting  the  bony  surfaces  by  means  of 
wires  or  ivory  pegs  is  considered  afterwards  (page  689). 

A  drain^c-tube  is  introduced  into  the  posterior  angle  of 
the  wound  on  either  side ;  or  a  single  tube  may  be  passed 
l»ehind  the  bones,  and  be 
made  to  traverse  the  depths 
of  the  wound  from  one  side  to 
the  other. 

The  sutures  should  not  be 
introduced  until  after  the 
Uuib  has  been  hxed  upon  the 
splmt,  so  that  up  to  the  last 
moment  the  surgeon  may  be 
able  to  satisfy  himself  that 
the  bones  are  in  proper  posi- 
tion. 

The  drainage  -  tubes  will 
be  ins4^rted  before  the  hmb  is 
adjusted  to  the  apparatus. 

No  blood-vessels  of  any 
importance  are  divided.  The 
art*:'ries  actuaUy  severed  will 
be  branch^  of  the  articular  arteries,  of  the  anastomotica 
magna,  and  of  the  anterior  tibial  recurrent  Continued  press- 
ure with  a  dry  sponge  will  be  sufficient  to  check  such  bleed- 
ing as  is  usually  met  with. 

Comment — Neitlier  a  tourniquet  nor  Esmarch's  elastic 
band  is  require<l  in  this  operation, 

Tlio  knife  used  should  be  roundeil  at  the  point 

In  the  majority  of  instances  it  m  possible  to  leave  the 
posterior  ligament  imdisturbed^  in  which  case  a  substantial 
barrier  remains  that  will  prevent  the  spread  of  suppuration 
into  the  popliteal  space  should  pus  be  produced 

In  any  case,  care  should  be  taken  to  spare  this  ligament, 
and  to  separate  its  attachments  from  the  bones  rather  than 
to  out  it 

With  regard  to  the  patella,  no  great  good  can  result  from 
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its  retention.  If  partly  diseased,  and  the  morbid  parts  be 
removed,  there  is  stiJl  a  fear  of  the  mischief  reappearing  and 
extending.  If  apparently  sound  at  the  time  of  the  operation, 
it  may,  if  left,  become  attacked  by  destructive  inflammation 
during  the  healing  proeesa 

The  retention  of  the  bone  and  of  the  patellar  Ugament  does 
not  assist  in  retaining  the  femur  and  tibia  in  pc»sition,  inas- 
much as  the  ligament  becomes  loose  and  relaxed  when  the 
limb  is  adjusted  upon  the  spUnt 

Since  firm  anchylosis  is  aimed  at  after  the  operation,  the 
quadriceps  muscle  is  of  little  value,  and  it  has  not  been 
shown  that  the  retention  of  the  patella  has  increased  the 
usefiilness  of  the  limb. 

It  is  better,  rherefore,  to  remove  the  bone  in  any  case,  and 
in  effecting  its  excision  it  shoidd  be  carefully  dissected  out, 
and  all  the  fibrous  tissue  around  it  be  preserved,  provided 
such  tissue  be  free  from  disease. 

The  internal  limit  of  the  incision  should  not  be  carried 
backwards  beyond  the  point  indicated,  in  case  the  internal 
saphenous  vein  and  nerva  be  wounded 

The  utmost  care  must  be  taken  to  respect  the  epiphj^is 
in  young  subjects.  If  damaged,  it  will  le^  to  a  shortened, 
deformed,  and  possibly  useless  limb. 

The  femur  and  tibia  should  be  sawn  from  before  back- 
wards. The  best  instrument  is  a  wide-bladed  thin  saw  ^ritb 
a  movable  back.  In  the  hands  of  some  surgeons  a  Butcher's 
saw  appears  to  be  more  convenienL  There  is  no  real  danger 
of  womiding  the  popliteal  vessels  in  sawing  the  tibia  if 
reasonable  care  be  exercised,  and  there  is  consequently  no 
need  to  adopt  the  somewhat  diflieult  mancBuvre  of  sawing 
that  bone  from  behind  forwards. 

The  precise  mamier  in  which  the  femur  is  sawn  is  of 
primary  importance.  If  the  section  be  not  made  as  directed, 
the  bones  may  not  come  well  together,  a  subsequent  dis- 
placement -would  be  encouraged,  white  the  best  conditions 
are  not  provided  for  securing  iinu  anchylosia  <Jn  the  other 
hand,  the  limb  may  assume  the  deformed  position  of  either 
knock-knee  or  bow-knee. 

In  adjusting  the  bones  the  two  surfaces  should  be  made 
to  come  accurately  and  evenly  together,  and  in  briugiQg  the 
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into  position  care  must  be  takea  not  to  pioch  the  relaxed 
posterior  ligament  between  the  hinder  margins  of  the  freshJy- 
cut  femur  and  tibia 

The  limb  should  be  so  disposed  as  to  be  absolutely  straight, 
and  the  position  of  slight  flexion  advised  by  some  is  distinctly 
to  be  condemned. 

In  the  final  scraping  away  of  the  diseased  soft  parts^ 
especial  care  must  be  taken  to  fully  expose  and  evacuate  the 
supra-patellar  sjTiovial  pouch, 

With  regard  to  the  fixing  of  the  bones  with  metallic* 
sutures  or  pegs,  it  must  be  observed  that  such  a  measure 
eflfects  its  object  but  feebly,  that  primary  healing  is  apt  to 
be  hindered,  that  the  subsequent  removal  of  the  wires  or  pegs 
may  be  difficult,  and  that  the  presence  of  these  foreign  bodies 
may  excite  some  carious  mischief  in  the  bones. 

If  a  really  suitable,  strong,  and  well-adjusted  apparatus 
be  used  to  fix  the  limb,  the  emploj^ment  of  the  means  just 
named  becomes  quite  unnecessary. 

The  introduction  of  the  use  of  metallic  sutures  in  this 
operation  is  ascribed  to  Dn  Buck,  of  New  York. 

The  use  of  pegs  is,  however,  advised  by  some  eminent 
and  practical  surgeons,  and  notably  by  Mr.  Howard  Marsh. 
He  comments  upon  this  measure  in  the  following  words 
("Diseases  of  Joints/'  page  330): — 

*'  A  method  which  greatly  assists  in  keeping  the  fragments 
in  apposition,  and  therefore  still  further  enables  the  surgeon 
to  dispense  with  circular  constriction  of  the  thigh,  is  that  of 
pegging  the  bones  together,  introduced  by  Mr.  Baker,  of  St, 
Bartholomew's  Hospital  Mr  Ikker  employs  two  steel  pins 
about  the  size  of  knitting-needles.  These  are  passed,  one  on 
the  inner  and  the  other  on  the  outer  side  of  the  limb,  through 
the  skin  into  the  tibia,  and  on  for  about  an  inch  and  a  half 
into  the  femur.  They  are  removed  (an  easy  matter,  as  their 
ends  are  left  projecting)  on  the  tenth  to  the  twelfth  day.  Mr. 
Willett  prefers  bone  pegs,  which  are  cut  oflF  short  and  allowed 
to  remain.  I  have  used  these  bone  pegs  in  six  cases.  They 
certainly  fix  the  ends  of  the  bones  in  a  very  satisfactory 
manner.     I  have  allowed  the  ends  to  project,  and  have  left 

I  them  in  place  for  a  month,  tiU    all    chance  of  movement 
between  the  bones  has  passed  bv 
^ 
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"  In  some  instances  T  have  found  the  pegs  by  this  time 
so  firmly  held  that  I  could  not  withdraw  them,  and  I  have 
therefore,  cut  them  short  and  left  them ;  others  have  been 
loose,  and  have  been  easily  removed." 

With  rcganj  to  the  general  circumstances  of  the  operation, 
Jlr.  Jacobson  (**  The  Operations  of  Surgery/*  page  1013)  writes . 
*'  Before  and  throughout  an  excision  of  the  knee,  the  operator 
should  bear  in  mind  the  following  points : — (1)  To  remove 
every  atom  of  the  disease ;  (2)  to  secure  good  drainage ;  (3) 
to  leave  the  bonas  in  good  position;  (4)  to  ensure  absolute 
immobility  afterwards;  (5)  to  watch  for  and  at  once  attack 
any  relapsa  .  .  .  Before  the  time  of  the  excision,  any 
flexion  of  the  knee  should  be  corrected,  as  far  as  possible, 
by  carefid  weight  extension,  A  knee  should  never  be  excised 
while  flexed.  Such  a  step  will  not  only  l>e  liable  to  lead  to  re- 
moving bone  needlessly  in  order  to  straighten  it,  but  stretch- 
ing the  contracted  deep  fascia  and  nerves  may  lead  to  tetanus. 
The  risk  of  gangrene  has  also  been  already  mentioned." 

2.  Other  Methods  of  Excising  the  Knee. 

The  many  operations,  with  which  the  names  of  as  many 
surgeons  are  associated,  differ  but  little  from  one  another 
except  LQ  the  matter  of  the  skin  incision, 

A.  Park  employed  a  species  of  crucial  incision  (Fig.  205,  b), 
which  has  met  with  few  imitators. 

B.  An  anterior  U-shaped  flap  was  introduced  by  Mac- 
kenzie, and  has  been  extensively  adopted  by  Enghsh  and  other 
surgeons.  The  smaller  of  the  so-called  flaps  is  but  a  slight 
modification  of  the  transverse  curved  incision  above  described 
The  larger  form  of  flap  had  its  base  on  a  level  with  the  upper 
limits  of  the  femoral  condyles,  and  its  apex  or  fr^e  end 
opposite  tho  tubercle  of  the  tibia  (Fig,  208,  a). 

This  flap  is  unnecessarily  large,  and  involves  a  v^y  ex- 
tensive wound, 

c.  Moreau  employed  an  H -shaped  incision,  which  was 
accepted  by  many  of  the  earlier  operators  with  certain  more 
or  less  insignificant  modifications. 

One  form  of  incision  employed  by  Oilier  reverts  to  this 
early  method  of  dividing  the  skin  (Fig,  208,  b).  Oilier  attempts 
to  carry  out  the  excision  as  far  as  possible  upon  the  subperi- 
osteal plan  ;  but  the  anatomy  of  the  joint,  and  the  nnnditions 
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under  which  the  operation  is  usually  performed,  do  not  lend 
themselTes  to  this  method,  which  is,  indeed,  distinctly  iin- 
suited  to  this  part  of  the  body.  Even  if  carried  out  precisely 
upon  the  lines  laid  down  by  Oilier,  it  is  still  incomplete.  An 
extensive  arthrectomy  is  the  nearest  approach  to  a  sub* 
lieriosteal  operation. 

D.  Longitudinal  incisions  are  employed  by  some  surgeons 
The  incision  may  he  median,  and  the  patella  either  turned 
aside  or  split  vertically,  and  then 
united  by  suture  after  the  operation 
is  completed. 

Langenbeck  employs  a  vertical 
cut  some  five  inches  in  length,  which 
is  situated  upon  the  antero-inttraal 
aspect  of  the  joint  The  knife  divides 
the  vastus  internus  half-way  between 
the  inner  edge  of  the  patella  and  the  flH^^'l  \\i 

internal  condyle,  and  is  arrested 
opposite  to  the  inner  tuberosity  of 
the  tibia. 

The  bones  are  dislocated  inwards, 
and  removed. 

Jefeay,  SMillot,  and  William 
Knight  Treves  employed  two  vertical 
lateral  incisions,  dividing  the  bones 
by  means  of  a  chain-saw  or  a  very 
narrow  hand-saw. 

These    operations    by  means    of 
longitudinal  incisions  w^ere   for  the 
most  part  designed   with   the   pur- 
pose of  saving  the  patella  and  its  ligament,  and  were  founded 
upon  the  behef  that  the  preservation  of  those  structures  was 
of  primary  importance  in  the  fiuure  utility  of  the  limb. 

The  method  by  a  longitudinal  incision  is  difficult  and 
ledious,  a  small  space  is  provided,  a  good  view  of  the  interior 
of  the  joint  cannot  be  obtained,  the  removal  of  all  the 
disease^l  tissue  is  less  surely  effected,  and  good  drainage 
cannot  be  provided  for  unless  a  special  drainage  incision 
be  made. 

£.    Golding   Bird    preserved    the  patella^  but   sawed  it 
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through  transversely  to  reach  ilie  joint,  and  after  the  excision 
united  the  two  I'raguients  of  the  bone  together  with  suturea 
Dr.  Fenwick,  of  Montreal,  saws  both  femur  and  tibia  in  a 
curved  line.  "  so  as  to  make  them  tit  together  more  closely 
and  accurately  than  they  would  do  otherwise." 

There  is  nothing  to  recommend  this  operation,  while  many 
very  cogent  arguments  may  be  urged  against  it. 

After-treatment. — The  after-treatment  is  of  the  utmost 
importance,  is  tedious,  and  often  surrounded  with  difficulties^ 
There  is  a  tendency  to  displacement,  and  notably  to  a  dis- 
placement of  the  tibia  backwards.  If  sound  healing  do  not 
take  place,  the  limb  is  worse  than  useless,  and  the  tiail-Hke 
limb  that  may  result  is  of  less  service  to  the  patient  than  a 
good  artificial  leg. 

The  limb  must  be  put  up  perfectly  straight — i.c,,  in 
the  position  of  complete  extension — and  for  the  purpose  of 
fixing  it  many  surgeons  employ  plaster-of- Paris-  The  rigid 
dressing  formed  of  this  material  is  not  entirely  satisfactory. 
It  may  exercise  an  unequal  pressure  upon  the  parts,  and  may 
lead  to  oedema,  etc.  Discharge  may  find  its  way  between  the 
splint  and  the  limb,  the  dressing  is  difticutt  to  remove,  and 
even  when  large  "  windows "  are  provided  the  inspection  of 
the  part  can  never  be  so  complete  as  it  should  be. 

Such  a  splint  should  be  provided  as  ^ill  allow  the  bones 
to  be  kept  in  good  position,  will  permit  of  a  free  inspection 
and  examination  of  the  wound,  and  will  not  interfore  with 
dressing  and  drainage. 

It  is  well  that  the  splint  shuuld  be  suspended. 

Mr.  Howard  Marsh  points  out  that  **  the  plan  of  fimvly 
bandaging  the  lower  end  of  the  femur  to  the  back  splint  leads 
to  great  sweUing  about  the  wound,  and  materially  retards 
repair.  It  is  apt,  also,  to  induce  persistent  venous  oozing 
after  the  operation/'  To  avoid  these  drawbacks,  he  employs 
Gant's  splint.  This  simple  splint,  instead  of  binding  the 
femur  down  to  the  level  of  the  tibia,  brings  the  tibia  up 
to  the  level  of  the  femur,  and  no  tight  bandaging  is  caUed 
for. 

Another  splint  which  answers  adnurably  in  the  after* 
treatment  of  excision  of  the  knee  is  Howse's  splint  (described 
in  Guy*8  Hospiinl  Report,  1877,  page  503), 
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Not  a  few  of  tho  splints  employed  have  thr  disadvantage 
of  being  complex,  and  difficult  to  adjust. 

Dry  dressings  should  Ije  ap|)lied  to  tho  wound. 

The  limb  must  bo  kept  upon  the  splint  until  it  is  sound. 
This  period  will  varj^  from  six  weeks  to  three  months.  Com- 
plete* recovery  can  usually  not  be  expected  until  six  months 
have  elapsed. 

After  the  splint  has  been  removed,  a  light  leather  support, 
strengthened  i^ith  a  strip  of  stt?el  at  the  back,  should  be 
applied  ;  and  in  the  case  of  children  Mr.  Jacobsun  iulvises  that 
such  a  support  should  be  worn  for  three  or  more  years. 

A  thick-soled  boot  will  be  required  to  meet  the  inevitable 
shortening. 

Results. — ^The  results  in  very  young  children  (under  five 
years  of  age)  have  been  bad,  and  the  same  may  be  said  of 
patients  over  thirty.  Excision  of  the  knee  in  adults  over 
forty  has  been  attended  with  very  ba<l  results. 

The  mortality  of  excision  for  disease  is  about  20  to  25  per 
cent ;  of  excision  for  injury,  about  40  per  cent. ;  and  of  ex- 
cision for  gimshot  wounds,  about  80  per  cent. 

The  best  result  is  obtained  when  firm  anchylosis  follows. 
Deformed,  stunted,  and  Hail-like  iimbs  are  common  after  this 
operation :  and  when  tho  excision  has  been  performed  for 
tubercular  disease,  a  relapse  Ls,  imfortimately,  not  uncommon. 

EXCISION   OF  THE    FEMUR. 

Excisions  of  portions  of  the  temur.  apart  from  the  removal 
of  large  sequestra,  are  very  rarely  indeed  carried  out. 

In  the  treatment  of  gimshut  injuries  it  would  appear 
that  these  operations  are  attended  by  a  mortality  of  nearly 
70  per  c^nt  (Otis).  In  acute  bone  disease  the  indications  for 
aa  excision  operation  are  seldom  clear,  and  better  methods  of 
dealing  with  uu united  fracture  of  the  shaft  have  been  devisei 

To  reach  the  shaft  of  the  bone  the  incision  should  be 
made  upon  the  outer  side  of  the  limb,  and  be  carried  down  to 
the  bone  between  the  vastus  externus  and  the  short  head  of 
the  biceps  muscle. 


684 


CHAFTER    XIX 

Excision   of   the    Hip. 

This  operation  usually  implies  the  removal  merely  of  the 
upper  end  of  the  femur,  imtl  the  scraping  away  of  any 
diseased  tissue  which  may  occupy  the  acetabuliun.  As  in  tho 
case  of  the  ahoulder-joint,  so  here  also  the  excision  does  not 
involve  the  whole  joint  and  the  entire  articulating  surfaces. 

The  value  of  the  operation,  the  conditions  under  which  it 
should  be  performed,  and  the  character  of  the  results  obtained, 
have  been,  and  still  are,  subjects  upon  which  the  most  diverse 
opinions  are  held 

It  may  be  assumed,  in  the  first  place,  that  excision  of  the 
hip  is  usually  performed  for  chronic  suppurative  joint  disease 
occurring  in  young  subjects.  In  all  but  a  quite  small  pro- 
portion of  the  cases  the  mischief  is  tubercular 

The  age  between  six  and  fourteen  is  considered  to  be  the 
best  for  the  operation,  and  few  even  of  those  who  practise 
excision  extensively  would  carry  out  this  measure  in  patients 
over  sixteen  yeai's  of  age.  One  or  two  surgeons  have  ex- 
pressed the  opinion  that  the  operation  should  never  be  per- 
formed in  patients  under  the  age  of  ten, 

Mr.  Howard  Marsh  is  very  adverse  to  the  operation 
("  Diseases  of  the  Joints/'  1886).  He  considers  that  the  treat- 
ment by  continued  rest  provides  such  admirable  results  (re^ 
covery  wdth  but  slight  lameness  and  but  slight  loss  of  mo^ 
ment  in  70  per  cent  of  the  cases,  and  a  mortality  of  about 
5  per  cent.)  that  the  conditions  which  would  sanction  excision 
are  exceedingly  few.  Even  when  suppuration  has  occurred, 
he  would  not  place  the  mortaUty  above  6  or  8  per  cent 

He  considers  that  operation  in  the  early  stage  of  the 
disease  is  unjustifiable,  and  that  in  very  advanced  disease  the 
excision  will  be  of  doubtfid  benefit 

Mr.  Wright,  on  the  other  hand,  is  strongly  in  favour  of  the 
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operation,  and  considers  that  it  should  be  performed  early — 
at  least,  as  soon  as  there  is  any  evidence  of  external  abscess 
("  Hip  Disefise  in  Childhood  ").  Mr.  Wright  has  performed 
excision  in  over  one  hundred  cases,  while  at  the  London 
Hospital  only  four  excisions  of  the  hip  have  been  performed 
in  four  years. 

Mr.  Barker,  in  his  "  Hunterian  Lectures  "  (1888),  advocates 
with  some  reserve  excision  in  the  early  stages  of  the  disease, 
and  considers  that  the  cases  of  advanced  niischief  in  the  joint 
are  unsuitable  for  excisiort  The  method  of  operating  advised 
by  Mr.  Barker  (page  703)  has  been  attended  with  considerable 
success. 

The  usefulness  of  the  limb  obtained  after  excision  has  also 
been  the  subject  of  considerable  difference  of  opinion. 

Into  this  very  wide,  complicated,  and  vexed  question  it  is 
impossible  here  to  enter.  It  is  only  necessary  to  point  out 
that  the  position  of  this  operation  cannot  yet  be-  considered 
to  be  fully  established,  and  it  may  be  suggested  that  the  truth 
will  be  found  to  be  in  a  course  midway  between  the  two  very 
adverse  modes  of  practice  to  which  allusion  has  just  been 
made. 

Excision  of  the  hip  for  gimshot  injury  has  been  attende<l 
with  a  terrible  mortality.  Otis's  statistics  show  a  death  rate 
of  DO-9  per  cent.  The  same  statistics,  however,  show  that  in 
the  cases  treated  b}''  conservation  the  mortahty  was  98*8  per 
cent,  and  in  those  troiited  by  amputation  it  was  86*3  per  cent 

The  excisions  at  one  time  practised  for  anchylosis  in  a  bad 
position  have  been  replaced  by  osteotomy. 

Excision  of  the  hip  was  first  suggested  by  Charles  \Mdte 
of  Manchester,  in  1709.  It  was  first  performed  by  Anthony 
White,  of  the  Westminster  Hospital,  in  1818.  The  operation 
was  carried  out  on  a  boy  of  14  to  remedy  the  result  of  long- 
standing  hip  disease.  Four  inches  uf  the  femur  were  removed. 
A  good  recovery  followed. 

The  operation  was  but  seldom  practised  until  the  time  of 
Sir  WiUiam  Fergusson,  who  did  much  to  bring  the  measure 
into  general  use  (ifed-OAir.  Trans,,  1845> 

Within  recent  times  the  operation  has  perhaps  been  some* 
what  too  extensively  and  too  indiseriiuinately  practised :  and 
after  a  reaction  in  the  opposite  direction  of  condemning  the 
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Operation  altogether  has  passed  away,  the  true  use  and  positioQ 
of  the  excision  will  no  doubt  be  establishecL 

Anatomical  Points. — The  hip-joint  is  deeply  place^l.  and 
is  KurnMnided  by  numorous  rausclea  In  front  are  the  }>soas 
and  iliacus;  behind,  the  quadratus  femoris,  the  obturator 
interniis,  the  two  genielli,  and  the  pjTiforaiis  -  on  the  outer 
side  are  the  j^flut^ns  ineflius  and  oiinimus  and  the  rectus;  and 
on  the  inner  Hide  are  the  pectineiis  and  obturator  extemus. 

Tho  rapsiile  of  the  joint  is  exceedingly  strong,  and  forms 
indeed  tha  strongest  ligament  in  the  body. 

Tho  thickest  parts  of  the  capsule  have  received  the  names 
of  tho  ilio-fenioral  the  ischio-femoral,  and  the  pubo-femoral 
ligaments.  The  oapsule  is  thinnest  between  the  ilio- femoral 
and  pubo-femoral  ligaments,  and  here  the  sjmovial  sac  often 
eommnnicatea  with  the  bursa  which  lies  beneath  the  psoas 
miisi.de  at  lliis  8[>ot.  The  capsule  is  also  weak  where  covered 
by  the  obturator  muscles. 

The  upper  border  of  the  groat  troehanter  is  on  a  level  with 
the  centre  of  the  hip-joint.  A  lino  ^^Nelatons  line)  drawn 
from  the  anterior  superior  iliac  spine  to  the  most  prominent 
part  of  thf*  tnlxT  ischii  will  cross  tho  centre  of  the  acetabulum 
and  will  hit  tho  top  of  the  great  trochanter. 

The  head  of  the  femur  lies  close  below  Poupart*s  ligament, 
and  just  to  the  outer  side  of  its  central  point 

The  position  of  the  chief  burste  about  the  hip-joint  should 
be  borne  in  mind. 

OssiHcatinn  commences  in  the  head  of  the  femur  ten 
ninriths  iilVi  r  birth,  in  the  great  trochanter  in  the  fourth  year, 
and  in  the  lesser  trochanter  in  the  thirteenth  year.  The  last- 
named  process  of  bone  joins  the  shaft  at  the  age  of  eighteen, 
the  great  trochanter  joins  aLont  eighteen  and  a  half,  and 
the  head  about  the  nineteenth  year.  The  neck  is  ossified 
by  an  extension  from  the  diaphysis,  and  this  upper  I'X- 
tremity  of  the  shaft  serves  to  separate  the  head  from  the 
two  trochantei's. 

The  a^?e tabular  oloment  of  the  os  innominatum  ossifies  in 
the  sixth  year  from  one  or  more  centres  which  appear  in  the 
Y-shaped  cartiL'^iga 

The   bono   so    prochicetl    joins  witli    the   ilium   and    ti 
ischium  at  tho  age  of  fourteen,  and  with  the  os  pubis  at 
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fifteen.     The  ossification  of  the  acetabulum  is  completed  at 
about  the  age  of  seventeen  yeara 

The  shortening  whieh  follows  upon  removal  of  the  upper 
end  of  the  femur  in  a  young  subject  is  much  less  than  would 
be  expected.  Indeed,  such  diminution  of  length  as  follows 
would  appear  to  be  due  rather  to  the  actual  loss  of  bone,  to 
some  possible  displacement  of  the  upper  end  of  the  femur, 
and  to  the  general  atrophy,  which  is  marked  in  the  entire 
extremity*  The  principal  increase  in  the  femur  is  effected  by 
the  lower  epiphysis.  Little  growth  is  accomplished  by  the 
upper  A  main  feature  in  the  shortened  Innb  after  hip 
disease  is  certainly  due  to  a  general  arrest  of  development 
in  the  entire  limb. 

THE   OPERATCON* 

The  following  methods,  most  usually  employed  at  the 
present  day,  will  be  described  with  such  comments  as  bear 
ui>on  their  comparative  advantages  and  disadvantages  :^ 
L  By  an  external  incision  (Langenbeck^s  operation). 

2.  By  the  subperiosteal  method. 

3.  By   an    anterior   incision    (LUcke's    operation    and 

13arker*.s  operation). 
4  By  a  posterior  incision. 

1.  By  an  External  Incision  (Langenbeck's  Operation). 

The  [latient  lies  u|*un  tliu  suiiod  side,  with  the  thigh  flexed 
at  an  angle  of  45  degrees,  and  rotJited  a  little  inwards. 

The  surgeon  stands  to  the  outer  side  of  the  limb.  An 
assistant  at  the  foot  of  the  table  holds  the  leg,  and  manipulates 
the  extremity  as  required.  A  second  assistant  stands  on  the 
opposite  side  of  the  table  facing  the  surgeon,  and  attends  to 
the  sponging,  etc.  A  third  assistant  may  take  his  place  close 
to  the  patient*s  tnuik  and  by  the  operator's  side.  He  can 
assist  with  the  retractors. 

(1)  The  Incision. — A  straight  incision  about  four  or  four 
and  a  half  inches  in  length  is  made  in  the  long  axis  of  the 
limb,  and  over  the  outer  surface  of  the  great  trochanter.  It 
falls  a  little  behind  the  middle  of  that  process,  and  in  the 
j)Osition  in  which  the  Umb  Is  placed  would  fall  upon  a  line 
directed  downwards  from  the  posterior  superior  iUac  spine  t^ 
fallow  the  long  axis  of  the  femur.     Two-thirds  of  the  incision 
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will  lie  over  the  ilium,  and  one-third  over  the  great  trochanter 
and  femur. 

The  upper  extremity  of  the  wound  will  be  about  opposite 
to  the  superior  margin  of  the  great  sciatic  not^h  (Fig.  209). 

(2)  The  Opening  of  the  Joint — The  knife  is  carried  directly 
down  to  the  bone  and  the  capsule  of  the  hip-joint 

The  knife  therefore  diWdes  the  glutei  muscles  in  the 
direction  approximately  of  their  fibres.     The  wound  may  be 

enlarged  if  needed.  The 
capsule  is  opened  in  the 
line  of  the  skin  incision. 
It  is  also  divided  trans- 
versely, close  to  the 
acetabulum,  so  that  the 
section  of  the  ligament 
is  T-shaped. 

By  cutting  the  cotyl- 
oid lif^ment  air  is  ad- 
mitted into  the  joint, 
and  the  femur  becomes 
separated  from  the  aoe- 
tabuhmfL  The  condition 
of  the  bones  can  now 
be  ascertained  with  the 
finger. 

The  musclesattached 
to  the  great  trochanter 
are  now  divided  close  to 
their  insertion  into  that 
bone  The  limb  is  rotated  inwards,  in  order  to  expose  the 
connections  of  the  posterior  muscles,  and  rotated  outwards 
to  reach  and  divide  tJie  anterior  muscles. 

The  ligamentimi  teres  will  probably  have  disappeared ;  if 
not,  it  must  now  be  severed 

(3)  The  Application  of  the  Saw. — The  head  of  the  bone 
is  dislocated  backwards,  and  thrust  as  far  as  convenient  into 
the  wound.  While  the  soft  parts  are  protected  by  means  of 
retractors  and  spatulse,  the  surgeon  divides  the  upper  end  of 
the  femur  by  means  of  a  narrow  saw. 

Such  arterial  twigs  as  bleed  can  probably  be  secured  l>v 
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mGAns  of  pressure  forceps,  and  the  application  of  a  ligature 
to  any  vessel  will  seldom  be  required. 

The  surgeon  finally  removes,  with  the  gouge  or  chisel,  any 
diseased  bone  which  uiay  be  found  in  the  acetabulum. 

With  the  sharp  spoon  he  then  proceeds  to  scrape  out  the 
cavity  of  the  joint,  and  to  remove  any  traces  of  diseased 
synovial  tissue  Avhich  uiay  be  left  Sinuses  are  scraped  and 
opened  up.  The  joint  is  well  washed  out  with  a  carboUc 
solution — 1  in  40--and  is  then  well  dried  with  the  spcmge. 

The  sutures  are  inserted,  and  a  drainage- tubu  introduced. 

Comment — No  Esmarch's  tourniquet  is  required  in  this 
or  any  other  method  of  excising  the  hip. 

If  the  head  of  the  femur  be  dislocated  upon  the  dorsum, 
the  incision  will  have  to  be  a  little  iiiodilied  It  may  be  made 
small  at  first,  and  enlai^ed  as  requirecL 

In  young  subjects  the  cartilaginous  tissue,  of  which  the 
great  trochanter  is  still  in  part  composed,  may  be  peeled  oif 
with  the  muscles,  the  rugine  being  used  instead  of  the  knife. 

During  the  sawing  of  the  femur  care  should  be  taken  to 
disturb  the  periosteum  as  Httle  as  possible. 

The  head  of  the  bone  may  be  steadied  by  means  of  the 
lion  forceps  while  being  sawn. 

The  actual  amount  of  bone  removed  from  the  femur  must 
depend  mainly  upon  the  extent  of  the  disease.  This,  however, 
is  not  the  sole  consideration,  and  upon  this  point  the  opinion 
of  Mr  Jacobson  may  be  expressed : — ''  I  think  that  the  section 
through  the  great  trochanter  (ie.,  juat  below  its  upper  margin) 
is  preferable  to  one  above  it  (i.e.»  through  the  neck).  This 
hflfi  the  advantages  of  distmrbing  and  damaging  the  attach- 
ments of  muscles  much  less,  and  thus  leads  to  more 
rapid  healing  and  fiir  greater  mobility  of  the  limb.  These, 
however,  are  outweighed  by  the  disadvantage  which  leaving 
such  a  large  piece  of  bone  as  the  trochanter  entails — ^viz.,  that 
after  hcaUng,  this  process  gets  drawn  up  against  the  scar  and 
oonstaatly  frets  it  It  is  also  said  to  check  the  escape  of 
discharges,  and  to  render  the  patient  liable  to  persistence  or 
recurrence  of  the  disease.  I  am  doubtfid  as  to  the  last  two, 
but  the  first  is  absolutely  certain"  ("The  Operations  of 
Surgery,"  page  973). 

Mr.  Btu'ker  is  not  disposed  to  admit  the  objections  which 
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have  been  ui^ed  against  the  retention  of  the  trochanter,  anc 
ftdvises  that  under  any  circumstances  as  little  bone  should 
be  taken  away  as  possible,  compatibly  with  thorough  removal 
of  the  diseased  portions. 

This  operation  follows  very  emphatically  the  lines  of  the 
"open  method,"  and  is  a  little  crude  and  a  little  regardless 
of  the  tissues  in  the  vicinity  of  the  joint 

It  may  claim  to  be  easy  and  safe.  The  bone  is  well  and 
readily  exposed,  and  is  very  easily  sawn. 

Good  drainage  is  allowed  for. 

The  disadvantages  of  the  method  are  the  following ; — Many 
large  and  important  muscles  are  cut  through,  and  the  stabiMty 
of  the  new  joint  possibly  weakened  thereby.  The  soft  parts 
are  exposed  to  much  handling  and  some  bruising.  Many  of 
the  arteries  which  meet  about  the  great  trnehanter  are  divided. 
A  transverse  section  is  made  of  the  capsule,  and  the  strength 
of  that  ligament  is  consequently  weakeneil 

2.  By  the  Subperiosteal  Method. 

(I)  The  1  tuition,  and  the  Exposure  of  the  Neek  of 
the  Femur. — The  incision  is  precisely  similar  to  that  just 
described ;  and  the  positions  of  the  patient,  of  the  limb,  and 
of  the  surgeon,  are  identical  with  those  observed  in  the  previous 
operation.  The  skin  and  subcutaneous  fat  are  divided,  and 
the  part  of  the  gluteus  maximus  muscle  which  is  exposed 
is  severed  in  the  line  of  the  skin  inrision,  and  the  gap  thus 
made  in  the  muscles  is  widened  by  means  of  suitable  retractors 
(Fig.  210).  The  surgeon  now  seeks  with  the  tinger  for  the  gap 
between  the  gluteus  medius  (in  front  and  above)  and  the 
pyriformis  (behind  and  below).  These  two  muscles  are 
separated  from  one  another,  and  in  the  gap  between  them  and 
in  the  line  of  the  original  incision  the  knife  is  carried  down 
to  the  great  trochanter,  the  periosteum  of  which  is  divided 
(Fig,  210). 

Now  with  one  broad  retractor  the  gluteus  medius  is  drawn 
forwards  and  the  p}Tiformis  backwards,  and  the  ciipsule,  which 
is  thereby  exposed,  is  divided  with  the  knife  in  the  long  axis 
of  the  femoral  neck 

Passing  through  the  capsule,  the  surgeon  divides  th© 
periosteum  of  the  neck  in  the  same  line,  and  continues  this 
periosteal  incision  downwards  over  the  upper  niai^in  of  Xi\e 


I 

I 

I 


MXCISION  OF  HIP, 


7(H 


trochanter  to  joio  tho  incision  already  Diade  in  the  mouibrane 
cover  tag  that  process  (Fig.  211). 

The  part  is  now  ready  for  the  rugine. 

2.  The  Anteriar  Capsiilo-Periosteal  Flnp.^Wiih  the 
rugine  the  snrji^eon  now  separates  the  peritKstemu  from  the 
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Fig*  210,  — Kxcisiozr  or  thb  hip  by  ax  ErtssatAL  tKcisiotr^ 

Jl.  OluteiK  iDftzimiu ;  B,  Gluteal  mediiu  &!  the  greAt  troohiuiter ;  c^  Prriformb. 
{4ftfr  Farabeuf,) 

neck  and  the  great  trochanter,  turning  it  forwards  and  back- 
wards in  the  form  of  two  flaps.  To  complete  these  triangular 
flaps  the  periosteum  is  divided  transversely  along  the  line  at 
which  the  neck  of  the  femur  joins  the  articular  cartilage  of 
the  head  The  thigh  is  flexed  and  rotated  outwardh,  and 
working  the  rugine  from  above  downwards  and  from  behind 
forwards,  the  inner  part  of  the  neck  and  of  the  trochanter  are 
laid  bare.  In  this  stage  of  the  operation  the  insertions  of  tho 
gluteus  medius  and  gluteus  minimus,  and  of  the  Y-shaped 
ligament,  are  separated  from  the  bone,  together  with  the 
periosteum. 
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(3,  The  Posterior  Capf^nlo-Periosteal  Map, — The  thigb 
is  now  less  flexed,  is  adduetcd  and  rotated  inwards.  The 
rugine  is  .used  from  above  downwards  and  from  before  back- 
wards, and  the  periosteum  is  elevated  from  the  outer  part  of 
the  neck,  from  the  digital  fossa,  and  from  the  posterior  part  of 
the   trochanter.     With  it  is  separat*^d  more  of  the  eapside 

and  the  attach- 
A  ments    of    the 

obturators,  the 
gemelli.andthe 
pjTiformis. 

4.  The  iJe- 
moval  of  the 
Upper  End  of 
the  FeTfiv/r, — 
The  head  of 
the  bone  is  dis- 
located back- 
wards, and 
when  free  of 
the  acetabulum 
the  rugine  is 
again  used  t*o 
clear     all     the 


Fig»  21 L— EXCISION   OF  THB  HIP  BY  kSi  EXTEBSAL  INCISIOK. 

A^  Gluteus  nnudmuD ;   fi,  Gluteus  inedius ;  c,  Pyriforniia ; 
D,  Great  trcx;hiuit«u- ;  E,  Cupeule  of  bip-joiiit.    (AmAftt/.) 


reraammg  peri- 
osteum, with  the  remaining  attachments  of  the  capsule,  from 
the  neck  of  the  femur.  As  this  is  being  done,  the  periosteum 
alcmg  the  line  of  its  termination  at  the  articular  head  is 
divided 

The  thigh  is  flexed  and  adducted,  and  while  the  head  is 
steadied  mth  lion  forceps  and  the  soft  parts  are  protected  by 
spatuUe,  the  upper  end  of  the  bone  is  sawn  through  as  far 
down  as  it  has  been  laid  bare. 

Any  disease  of  the  acetabulum  is  dealt  with  in  the  nsual 
way.     A  drain  is  introduced,  and  the  sutures  are  inserted. 

Com7>i^n£.— This  procedure  is  excellent  in  theory,  but  it' 
can  be  of  most  limited  application  in  practice. 

Sir  \Vm.  MacCormac  is  of  opinion  that  the  subperiosteal 
method  may  be  carried  out  in  children,  and  in  cases  of 
secondary  resection  after  injury,  but  that  it  i^  impracticable 
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where  excision  is  performed  for  recent  injury  in  the  adult  In 
the  ordinary  affection  far  which  the  operation  is  peribnned — 
•viz.,  tubercular  joint  disease — it  can  seldom  be  desirable  to  pre- 
serre  so  much  of  the  intracapsidar  periosteum.  It  has  not 
been  clearly  shown  that  the  preservation  of  this  periosteum 
has  had  substantial  eflect  upon  the  utility  of  the  hmb  after 
the  operation. 

The  procedure  is  difficult  and  tedious,  and  the  deeper  parts 
of  the  wound  are  so  disposetl  as  not  to  favour  drainage.     The 
method  of  deahng  with  the  trochanter 
is,  in  suitable  eases,  worthy  of  adoption. 

3.  By  an  Anterior  Incision. 
LvLckes  Opt  ration.  — ►  The  incision 
in  this  case  consists  of  a  straight  line 
in  the  long  axis  of  the  femur,  and 
from  four  to  five  inches  in  length. 
Commencing  about  half  an  inch  below 
and  to  the  inner  side  of  the  anterior 
superior  ihac  spine,  it  descends  nearly 
vertically  just  to  the  outer  side  of  the 
anterior  crural  nerve  (Fig,  212). 

The  inner  border  of  the  sartorius 
is  exposed,  and  then  the  rectus  and  the 
psoas. 

The  thigh  is  flexed,  adducted,  and 
rotated  out,  the  sartorius  and  rectus 
are  drawn  to  the  outer  side  by  suit- 
able retractors,  and  the  psoas  to  the 
inner  side. 

The  capsule  of  the  joint  is  thus 
exposed,  and  is  incised  vertically. 

The  cotyloid  ligament  is  cut»  the  head  of  the  bone  freed 
and  sufficiently  displaced  to  allow  of  the  saw  being  applied. 

Barker^s  Operation.— This  operation  is  described  in  the 
British  Medical  Journal  (Jan.  19th,  1889).  It  has  been 
attended  with  remarkably  successftd  results. 

The  incision  employed  is  that  advised  by  Dr,  Hueter  in 
1878.  and  independently  by  Mr,  R  W.  Parker  [Clin.  Hoc. 
Trans.,  voL  xiii.). 

The  patient  lies  supine,  with  both  thighs  fully  extended 


Fig.  212.--iixaiBioir  of  tbb 

hip:      LVCKB%    ASTKBtOB 
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The  surgeon  stands  in  ever}^  cose  on  the  ri^lit  side  of  the 
patient;  one  assistant,  facing  him,  holfls  the  aftected  thigh, 
another  stands  beside  and  to  the  left  of  the  operator. 

The  most  precise  and  rigorous  aseptic  measures  are  carried 
out. 

The  incision  commences  on  the  front  of  the  thigh,  half 
an  inch  below  the  anterior  superior  spinous  process  of  the 
iUum,  and  runs  downwards  and  a  little  inwards  for  three 
inches.  As  the  knife  sinks  into  the  hmb  it  passes  between  the 
tensor  vaginae  femoris  and  glutei  muscles  on  the  outside,  and 
the  sartorius  and  rectus  on  the  inside,  until  it  reaches  the 
neck  of  the  femur.  This  incision  does  not  divide  any  muscle 
fibres,  nor  vessels  or  nerves  of  the  slightest  importance. 
It  is  unnecessary  to  carry  the  deeper  part  of  the  incision  to 
the  full  extent  of  the  external  wound  If  an  abscess  is  opened 
up  before  the  joint  is  reached,  its  contents  are  thoroughly 
flushed  out  with  sterilised  hot  water,  at  a  temperature  of 
between  105  "^  and  110^;  before  anything  further  is  dona 
For  this  purpose  a  large  three-gallon  cim  is  used,  which  has 
three  taps  below,  to  each  of  which  six  or  eight  feet  of  india- 
rubber  tubing  is  attached.  This  can  is  placed  some  feet 
above  the  operating  -  table,  so  as  to  have  a  considerable 
pressure  of  w^ater.  Each  of  the  rubber  tubes  terminates  in 
one  of  Barker's  flushing-gouges.  These  instruments  consist  of 
a  gouge  with  a  carnal  running  through  the  handle,  so  that  a 
stream  of  water  may  be  directed  into  the  hollow  of  the  gouge. 
The  abscess  having  been  cleared  out  by  means  of  the  rush  of 
hot  water,  aided  by  these  flushing-gouges,  the  neck  of  the 
femur  is  sauTi  across  with  a  narrow  saw  in  the  direction  of  the 
external  wound.  The  diseased  head  can  then  be  lifted  out 
by  means  of  the  flushing-scoop  or  a  sequestrum  forceps, 
through  which  the  hot  stream  is  rushing  into  the  joint  By 
the  time  the  head  of  the  bone  has  been  got  out,  the  whole 
cavity  is  comparatively  clean.  Now  begins  the  search  for 
further  disease.  This  can  usually  be  easily  estimated  by  th** 
left  forefinger,  with  which  the  acetabulum  is  first  examined, 
and  then  all  the  other  parts  of  the  joint-cavity.  Wherever 
diseased  material  is  felt,  it  is  cut  away  by  the  flushing-gouge 
or  scoop»  the  hot  water  carrying  awaj'  the  def/ri^  as  fast 
s\»  it  is  produced,  and  with  it  all  blood,  while  at   the  sauue 
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tirne  it  arrests  bleeding  firom  the  fresh-cut  aurfacea  When 
every  part  of  the  field  of  operation  has  been  gou.£;ed  and 
scraped  clean  of  all  tubercular  material,  and  the  water  runs 
away  clear,  the  cavity  is  dried  out  with  carbolised  sponges,  one 
or  two  of  which  are  left  in  it  until  all  the  stitches  are  placed 
in  position.  These,  which  are  of  hard  carbolised  silk,  shotdd 
dip  deeply,  and  be  placed  close  together.  Just  before  they  aru 
tied,  the  sponges  are  removed,  and  with  them  the  last  traces 
of  moisture.  The  wound  is  then  filled  up  with  iodoforiti 
emulsion,  and  the  sutures  are  tied,  as  much  of  the  emulsion 
being  squeezed  out  at  the  last  moment  as  will  come  away.  A 
little  iodoform  is  now  dusted  over  the  surface  of  the  incision^ — 
in  which  there  is  no  drainage-tube  in  most  cases — and  the 
whole  joint  is  covered  with  salicylic  wool,  so  adjusted  in  strips 
that  evenly-graduated  pressure  is  brought  to  bear  upon  every 
aspect  of  the  tield  of  operation,  while  the  limb  is  held  well 
abducted.  If  the  wool  be  now  lirndy  compressed  with  a  spiea 
bandage,  the  walls  of  the  whole  clean-scraped  cavity  are 
brought  into  contact,  and  the  remainder  of  the  neck  of  the 
femur  is  thrust  into  the  acetabulum,  and  secured  there* 

Now  when  aU  this  has  been  done,  although  there  remains 
potentially  a  cavity,  there  is  actuully  nothing  of  the  kind,  for 
all  the  surfaces  have  been  brought  into  apposition.  And  then, 
assuming  that  perfect  asepsis  has  been  observed,  all  these  sur- 
faces ought  to  unite  with  a  minimum  of  plastic  exudation. 
After  the  operation  the  patient  is  at  once  placed  upon  a  double 
Thomases  splint 

Camrtie7it~0f  these  two  procedures,  the  latter  is  un- 
doubtedly the  better.  In  Lucke's  operation  the  incision  is 
placed  too  far  on  the  anterior  surface,  the  capsule  is  not  ex- 
posed through  the  most  convenient  inter-muscular  space,  the 
psoas  muscle  is  not  readily  drawn  aside,  and  the  capsule  must 
he  opened  through  the  ilio-femoral  ligament  The  external 
circumflex  artery  can  scarcely  escape  division. 

In  speaking  therefore  of  excision  of  the  hip  by  an  anterior 
incision  it  will  be  considered  that  Mr  Barkers  operation  is 
implied 

The  advantages  of  this  operation  are  as  follows : — The 
capsule  is  reached  by  a  short  and  direct  route ;  no  muscles  are 
diYided  in  exposiag  the  joint ;  no  vessels  and  no  nerves  of  any 
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consequence  are  severed ;  tbe  nutrition  of  the  tissues  around 
the  joint  can  be  but  very  little  impaired  ;  and  the  lea&t  pos- 
sible amount  of  damage  is  inflicted  upon  the  soft  parts.  The 
neck  of  the  bone  is  divided  in  eiht.  The  head  is  not  wrenched 
out  of  the  incision,  a  step  which  not  only  is  apt  to  damage  the 
surrounding  tissues,  but  also  to  strip  off  the  periosteum  be- 
yond the  lino  of  section.  The  position  of  the  incision  is  very 
convenient  in  the  after-treatment,  and  permits  of  an  external 
or  a  posterior  splint  beuig  appUed  without  pressure  being 
brought  to  bear  upon  the  wound.  The  whole  of  the  diseased 
tissue  is  removed  All  these  advantages  are  definite  and 
substantial  One  objection  has  been  urged  against  the 
method*  It  is  said  that  proper  drainage  cannot  be  carried 
out,  and  therefore  healing  must  be  delayed. 

This  objection  Mr,  Barker  has  fidly  met  in  his  recent 
communicatioDs.  He  has  found  the  anterior  opening  per- 
fectly adequate  for  the  drainage  of  the  cavity  left  by 
the  operation.  Indeed,  in  the  majority  of  the  cases  in 
which  the  whole  of  the  tubercular  disease  has  been  removed 
no  djrainage-tube  is  employed,  but  the  woimd  is  at  onoe 
closed.  Out  of  seven  cases  reported  (Brit  MecL  Jau/m., 
Nov.  1st,  1890).  no  less  than  six  healed  by  first  intention 
under  one  dressing.  Mr  Billon  Pollard  (Med^-Ckir, 
Trans^t  1889)  has  reported  four  cases  of  excision  in  ad- 
vanced  hip  di.sease  with  caseous  abscesses.  The  operation 
was  carried  out  upon  the  Unes  laid  do\^Ti  by  Mr,  Barker. 
The  anterior  incision  was  adopted  in  three  cases,  the  posterior 
in  one.  No  drainage- tubes  were  employed.  The  woumls 
were  dressed  for  the  first  time  on  the  seventh  day,  and  were 
found  ri>  have  healed  throughout  by  first  intention. 

So  far  as  the  reports  of  cases  of  excision  of  the  hip  at^'»>rd 
material  for  comparison,  it  is  clear  that  the  operation  abtive 
described  has  such  advantages  that  it  may  claim  to  be 
considered  the  method  of  election. 

4,  By  a  Posterior  Incision. 

This  operation  differs  but  very  little  from  the  method 
by  an  external  incision  first  described.  The  incision  is 
rutro-trochanterie,  commences  opposite  to  the  highest  point 
of  the  acetabulum,  and  is  carried  in  a  curved  direction  along 
the  posterior  part  of  the   trochanter,  maintaining  through- 
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out  a  distance  of  about  one  inch  from  the  border  of  the 
bona 

The  glut^jal  muscles  are  cut  through,  the  capsule  is  divided* 
and  the  bead  of  the  bone  is  dislocated  and  sawn  off  precisely  as 
iu  the  operation  tirst  described. 

The  method  admits  of  excellent  drainage,  but  it  possesses 
the  disadvantages  which  have  been  mentioned  in  connection 
with  the  external  incision,  the  section  of  muscular  tissue  is  con- 
siderable, and  the  wound  is  exposed  to  pressure  during  the 
after-treatment 

Other    Methods    of   Operating^,  —  The    many    methods 
which  have  been  devisal  for  the  carrying  out  of  this  opera 
tion  differ  mainly  in  the  situation  of  the  incision. 

Farabeuf  gives  illustrations  of  eighteen  different  methods. 

Retro-trochanteric  incisions  are  common.  An  incision 
advised  by  many  is  that  known  as  the  superior  incision.  It 
follows  the  neck  of  the  femur  above  the  trochanter,  and  then, 
if  an  extension  of  its  length  be  needed,  is  c-arried  along  the 
posterior  margin  of  that  process.  The  T-shaped  and  the 
horseshoe-shaped  incisions  of  the  earlier  operators  have  not 
survived  the  test  of  time,  and  the  same  may  be  said  of  the 
excisions  carried  out  through  flaps  of  various  sizes  and 
shapes^  which  were  placed,  for  the  most  part,  over  the  great 
trochanter.  Such  flaps  were  executed  by  Lisfrane,  S^diUot^ 
Percy,  Roux.  and  others,  but  they  involved  a  quite  unneces- 
SBry  amount  of  injury  to  the  soft  parts. 

After-treatment. — Drj*  dressings  should  be  employed, 
and  if  primary  healing  is  aimed  at,  a  fair  degree  of  pressure 
should  l>e  brought  to  bear  upon  the  part  A  dressing  of 
sponges  dusted  with  iodoform,  and  secured  in  position 
by  a  firm  bandage  over  a  layer  of  cotton-wool,  may  be 
recomraended.  A  useful  method  of  dressing  is  described  in 
the  account  of  Barker^s  operation  (page  705). 

The  limb  must  be  kt^pt  at  perfect  rest,  and  in  the  position 
f  extension.  The  sawn  end  of  the  femur  should  not  be 
lowed  U:*  remain  in  actual  contact  with  the  acetabulum. 

Of  the  many  splints  advised,  the  most  convenient  are 
either  a  double  Thomases  splint,  or  a  so-called  box-splint 
These  splints  are  especially  suited  for  cases  in  which  the 
tenor  incision  has  been  made. 
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The  child  is  held  firmly,  and  can  be  lifted  up  and  turned 
over  without  any  movenient  being  produced  at  the  hii>-joint 
These  cases  require  much  care  in  the  nursing.  The  average 
period  involved  in  the  after-treatment  will  probably  be  not 
much  less  than  six  months  in  any  case  in  which  the  disease 
was  advanced  at  the  time  of  the  operation. 

Results. — The  mortality  after  excision  of  the  hip  was,  before 
the  days  of  antiseptics,  very  high.  Culbertson  give^  the 
mortality  after  operations  for  disease  as  45*1  per  cent.  The 
mortahty  of  the  operation  at  the  present  day  is,  in  properly 
selected  cases,  no  higher  probably  than  5  per  cent  Mr. 
Wright  has  given  a  list  of  over  one  hundred  eases  of 
excision,  with  only  three  deaths  that  may  be  ascribed  to 
the  actual  operation. 

The  fimctional  result  after  a  successful  excision  is  usuaUy 
satisfactory.  Anchylosis  very  seldom  follows.  The  limb  is 
frequently  atrophied,  and  some  shortening  is  inevitable.  Sir 
William  MacCormac  estimates  that  about  half  of  the  successful 
cases  can  walk  without  thie  assistance  of  a  stick,  while  the 
other  half  require  one. 

A  flail-like  condition  of  the  limb,  with,  perhaps,  a  marked 
degree  of  shortening,  will  depend  either  upon  the  removal  of 
an  exceptionally  large  amount  of  bone,  or  upon  allowing  the 
patient  to  move  the  limb  and  bear  weight  upon  it  t-oo  early. 

It  must  be  acknowledged  that,  taking  a  large  number  of 
average  cases,  the  results  which  follow  the  treatment  by  rest 
are  superior  in  all  respects  to  such  as  follow  the  treatment  by 
excision. 
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Arthrectomy  or  Erasioh  of  k  Joint. 

This  operatioo,  akhough  h  is  distinct  from  excision,  may 
most  conveniently  be  c*msidered  here. 

It  consists  in  fully  exposing  the  interior  of  the  joint,  and 
in  removing  the  whole  of  the  diseiised  synovial  membrane 
and  ligamentous  tissue^  together  with  such  patches  of  cartilage 
or  bone  as  may  he  the  seat  <*f  quite  limited  disease. 

This  removal  is  iu'com]jhsliod  by  means  of  the  scalpel,  the 
scissors,  the  sharp  spoon,  the  gouge,  and,  if  need  be,  the  actual 
cautery.  The  measure  aims  at  removing  all  the  diseased 
tissue,  and  diseased  tissue  imly. 

In  principle  it  represents  the  application  to  the  interior  ot 
the  joint  of  a  method  of  dealing  with  certain  morbid  condi- 
dons,  known  as  the  method  by  scraping,  which  ha§  been 
developed  within  the  last  few  years,  and  which  the  introduc- 
tion of  antiseptic  measures  has  allowed  to  be  appUed  to  ex- 
tensive and  important  districts. 

The  method  is  in  reality  a  by  no  means  modern  procedure 
revived  and  improved.  The  operation  of  arthrectomy,  as  it 
is  now  known,  would  appear  to  have  been  of  gradual  and 
almost  unconscious  development  Surgeons  began  cautiously  to 
apply  to  chronically -inflamed  joints,  and,  perhaps,  first  of  all 
to  the  sinuses  about  them,  a  method  of  treatment  they  had 
already  fotmd  successful  Jn  like  conditions  elsewhere. 

Mr.  Herbert  Page  has  given  a  brief  account  of  the  origin 
of  excision  of  the  knee  and  of  arthrectomy  (Lancet,  Nov.  17, 
1888). 

It  would  appear  that  in  1881  Mr.  Cross,  of  Bristol,  advised 
the  carrying  out  of  the  measure  now  known  as  arthrectomy, 
and  he  gave  then  an  ilhistrative  case. 

Sin<'c  that  time  the  procedure  has  rapidly  developed. 

To  Mr.  G.  A.  Wright  is  due  the  credit  of  being  auiong  the 
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Hrst  to  publish  any  detailed  acoount  of  the  procedure.  He 
has^  moreoTer,  done  much  to  elaborate  and  perfect  the  opera- 
tion, to  give  it  a  detinite  position  among  surgical  methods^ 
and  to  e^ublkh  ita  value  and  ita  application  as  a  mode  ci 
treatmentv 

Hia  first  caae  was  published  in  the  Lane^t  for  IS8L    A 
fuller  communication  was  made  before  the  British  Ifedical 
Association  in  1883,  and  in  1885  a  series  of  sixteen  cases 
published  in  the  Medical  ChTcynicle, 

The  operation  is  chiefly,  if  not  entirely,  applicable  to 
knee-joinL  It  has  been  carried  out  in  the  elbow  and  ankle, 
but,  as  Mr.  Wright  observes  {Lamcet,  1888X  **  ua  joints  with 
complex  bony  surfaces,  and  in  joints  where  firee  mobility  is  an 
important  element,  als*^  in  joints  where  the  primary  and  main 
lesion  is  bony,  the  operation  can  never  have  any  great  measure 
of  suocesa" 

Brfins'  method  of  performing  arthrectomy  of  the  ankle  is 
described  at  the  end  of  this  chapter. 

Arthrectomy  forms  an  essential  part  of  all  excisions  for 
chronic  joint-disease,  it  being  necessary  that  all  traces  ot 
tubercular  tissue  should  be  reujoved  by  scraping  or  dissection 
after  the  articular  parts  of  the  bones  have  been  sawn  off 

The  measure  may  Ije  regarded  as  a  conservative  one,  and 
is  applicable  to  relatively  early  eases.  It  is  distinctly  im- 
suited  for  example  of  advanced  disease,  except  as  an  accessory 
measiue.  It  is  not  adapted  for  cases  attended  by  much  sup- 
puration.    It  is  ej^eciaUy  applicable  to  children. 


Instniments  Eequired,^Excision  knife ;  scalpels :  scissors, 
both  straight  and  curved  on  the  flat ;  sharp  spoons  of  various 
sizes  and  shaj  les ;  gouges ;  toothed  forceps ;  dissecting  and 
artery  forceps  ;  pressure  forceps ;  probe ;  retractors. 


The  Operation  {as  applied  to  the  knm-joint), — An  Esmarch*s 
band  is  not  required,  nor  is  any  form  of  tourniquet  needed- 

The  patient  lies  upon  the  back,  with  the  knee  a  little 
flexed,  and  the  sole  of  the  foot  resting  flat  upon  the  table. 

The  surgeon  stands  to  the  outer  side  of  the  limb,  or  he 
may  tind  it  convenient  to  place  himself  upon  the  right  side  in 
the  case  of  either  limb     An  assistant  placed  at  the  end  of  Uia 
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table,  and  another  opposite  to  the  sui^eon,  hold  rhe  limb 
securely.  A  third  helper  by  the  surgeon's  side  attends  to  the 
sponging,  etc. 

A  curved  taransverse  incision  is  made  across  the  front  of 
the  knee-joint,  as  in  performing  excision  (page  684).  The 
incision  may  be  commeiictd  at  the  posterior  jmrt  of  one  con- 
dyle of  the  feumr,  be  carriiMi  across  the  front  of  the  limb 
over  the  middle  of  the  patellar  ligament,  and  end  at  thr 
posterior  part  of  the  other  condyle. 

The  patellar  ligament  is  divided,  the  joint  fully  *>pened. 
and  the  skin  flap  with  the  piitella  turned  up  upon  the  thigh. 

The  knee  is  now  flexed  at  a  right  angle,  and  the  interior  of 
the  joint  well  exposed. 

The  surgeon  then  proceeds  to  remove  all  the  diseased 
synovial  membrane,  and  such  of  the  extra-sjuovial  tissue  as 
Ls  also  involved.  The  latter  would  include  all  softened  liga- 
mentous tissue.  As  much  as  p^>ssible  should  be  removed  in  a 
continuous  layer  by  means  of  the  scalpel  and  forceps,  or  the 
scissors  and  forceps.  The  semilunar  cartilages  are  removed, 
and  probably  both  lateral  ligiunents. 

The  crucial  ligaments  should  l»e  spared  whenever  possible. 
They  must  be  stripped,  however,  of  every  trace  of  diseased 
membrane,  must  be  most  carefully  inspected,  ixad  sul»jected 
to  a  vigorous  scraping  over  ail  suspicious  parts. 

The  articular  surface  of  the  posterior  ligament  must  be 
expiised,  and  also  freed  of  all  degenerate  and  pulpy  tissue. 

This  ligament  should  not  be  divided,  nor  should  any  open- 
ing, if  possible,  be  made  into  the  popliteal  space. 

When  the  inter- articular  district  has  been  completed,  and 
the  work  of  the  scalpel  or  scissors  followed  up  by  the  sharp 
spoon,  until  no  trace  of  disease  has  l?een  left  behind,  the 
surgeon  turns  to  the  antenor  flap. 

All  the  s}iio\ial  membrane  which  covers  this  flap  should 
be  dissected  ofl',  the  subciairal  bursiv  must  be  fidly  opened  up. 
and  its  lining  membrane  treated   in   the  same  way.     Every 

I  nook   and  cranny  must    be    patiently  explored,  and   every 
fragment  of  tubercular  tissue  removed.     The  complete  re- 
moval of  every  scrap  of  diseased  tissue  fi*om  the  siibcrural 
bursa  is  very  important. 
Here  ni^mn,  also,  the  erasion  must  be  completed  with  the 
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shasp  spoon,  and  ef^eij  ncgtectcd  point  and  oofner  sobjectc 
lo  m  cai^fiil  and  oompkle  aiMtaiig. 

Finallj.  the  cartflagea  and  boaea  mist  be  well 
Patehea  of  aofieiied  or  eroded  raifilapR  mmr  be  sliced  cff,  i 
points  of  caries  in  tbe  banea  fraelj  lemoTed  with  the  gouga 

He  Heeding  k  anested  bj  the  picaame  of  a  spoc^^' 
which  ia  maintainad  aa  loi^  aa  poasible,  and  hj  means  of 
pressure  faroeps.     ligatixres  are  bat  seldom  fequircd. 

The  articnlatBcwi  ia  then  weU  washed  oat  with  aoi 
aoptie  aofaitian  (e^  eaibc^  aotntion,  1  in  40^  well 
and  dried. 

The  limb  is  piaeed  upoo  the  splint  piepaied  for  it,  and  the' 
patellar  ligBmeot  baraig  been  tmited  by  man j  points  ci 
chromieised  calgtit  the  wound  is  dosed  with  silkworm  gut 

DniDageNttbea  afaoold  be  aioided  wiieneTer  possible^  j 
in  a  huge  pempfitagfft  of  llie  caaes  tfaer  can  be  dispensed  with, 
fVBffided  that  die  wttigina  of  the  woimd  are  not  too  cloaeljr 
appfff  s  iniat'ffi 

If  dnma  be  fiwadfud  iirMiiswaij,  one  sboold  be  ins^ted 
into  the  poaterior  angle  of  the  woond  on  each  sidei 

The  tnbea  ahonhl  be  nsmcvfed  within  Ibrtj-ctght  b 
TbebeatdresBHgiafsnaedef  spoDgeathBted  with  iod^ 
A  hkj&t  of  ootton-wwd  and  gaae  maj  coTer  the  sponges^  and 
then  the  whole  dicaalng  iaaeeined  with  a  t^tlj-drawn  flannel 
hawlage^  so  that  good  pmame  may  be  broogfat  to  bear  upon 
tbepact. 

ME^Baiker^a  method  of  imiovii^  dinesaw!  tissue  in  ehronie 
hf  means  of  Ua  flashia|f-goi^  is  described  in 
wilk  aoBon  of  1I0  hip  (f^  T(H> 
•  Ojinli—  (t  npfrftaJ  to  Ifcs  nmUg>.— The  method  of 
is  the  bot^  ml  s  dieaeribed  in  tlie  M%mdk^mer  M^dL 

Twn  iwrtaeal  inciBana  aiw  made  in  front  of  the  anlde^ 
eoasaMneiag  abooi  4  ejn.  above  tbe  fine  of  the  joint  and 
eanied  dam  in  froM  af  thn  eumiapaaliiy  maBeohia  to  tbe 
biui  of  A0  SDeaMMataal  jainL    ThuNi^  these 
amemr  part  of  tin  anUe  joint  is  dealt  with. 

fwAsideof  &e  tendoldnBis.  and  thiQvJkliMse  Ills  hmder 

part  of  the 
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Comments— The  removal  of  the  diseased  tissue  must  be 
precise  and  complete.  The  operator  must  be  able  to  recognise 
healthy  tissue  from  that  implicated  by  the  disease,  and 
success  is  never  encouraged  by  violent  and  indiscriniinate 
scraping. 

In  gouging  bone  it  must  be  remembered  that  all  softened 
bone  is  not  necessarily  carious,  and  that  simply  because  a 
district  of  cancellous  bone  yields  to  the  gouge  it  must  not  be 
assumed  that  it  is  hopelessly  diseased. 

The  use  of  the  actual  cautery  should  be  avoided  It  inter- 
feres with  primary  healing. 

It  is  important  that  the  crucial  ligaments  be  preserved. 

The  practice  of  making  a  hole  through  the  posterior 
ligament,  and  of  introducing  a  drainage-tube  which  traverses 
the  popliteal  space  and  escapes  Ijy  the  skin  of  the  ham,  is  to 
be  condemned 

If  the  wound  be  carrii^d  far  enough  back,  drainage  by  two 
lateral  tubes  will  be  found  to  be  ampla 


After-treatment,  —  This  closely  follows  the  treatment 
obser\'ed  after  exeision  of  the  knee. 

The  limb  should  be  supported  by  a  back  splint,  which  ex- 
tends from  the  fold  of  the  nates  to  beyond  the  heel,  and 
terminates  in  a  rectangular  foot-piece. 

Such  an  apparatus  may  be  supy>lemented  by  a  side  splint 
if  needed.     The  limb  should  be  raised. 

Dry  and  infrequent  dressings  are  to  be  recommended 

As  soon  as  the  wound  has  soundly  healed,  a  Thomas's  splint 
may  be  applied,  and  the  patient  be  allowed  to  go  about  with 
the  aid  of  crutches  and  a  patten. 

A  rigid  apparatus  must  be  kept  appUed  to  the  limb  for  a 
considerable  time  after  all  appears  sound  and  well  "  As  in 
excision,  flexion  will  occur  unless  the  limb  is  kept  fixed  for 
from  two  to  three  years  at  least/*  Thus  writes  Mr.  Wright 
in  1.S88. 

Results.—"  The  results,"  says  Mr  Wright,  "  in  successful 
cases  are  better  than  those  of  excision,  in  that  there  is  no 

1  shortening  whatever,  either  immediate  or  as  growth  goes  on, 
whUe  the  results  in  other  respects  are  like  those  of  excision^ 
for  a  €rm,  stiff,  straight  limb  is  obtained     Mobility,  though 
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possible,  is  not  to  be  counted  upon.  ,  ,  .  Cases  of  both 
#ragion  and  excision  require  long  watcbing,  to  prevent  dis- 
tortion, and  there  is  little  difference  between  the  two  in  this 
respect^' 

The  recovery  is  on  the  whole  quicker,  less  painful,  and 
less  troublesoma 

The  risk  to  life  involved  by  the  operation  is  very  small 
indeed,  Teatimony  to  the  adnnrable  results  obtained  by  tliis 
operation  has  now  been  afforded  by  many  surgeons,  and  its 
position  may  be  coDMidorrd  to  U>  firmly  established 
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CHAPTER    XXL 

Excision  of  the  Upper  Jaw. 

This  operation  is  considered  to  refer  usually  to  the  removal 
of  the  superior  maxillary  bone  of  one  side,  but  to  include  also 
the  rarer  operation  in  which  both  bones — and  therefore  the 
whole  of  the  upper  jaw — are  excised  at  one  sitting. 

The  operation  has  been  performed  for  the  relief  of  several 
conditions,  but  is  at  the  present  day  almost  limited  to  the 
treatment  of  malignant  growths  (epithelioma  and  sarcoma) 
which  involve  the  upper  maxilla. 

The  operations  for  the  removal  of  innocent  tumours  are 
for  the  most  part  partial,  and,  indeed,  the  conditions  must  be 
very  exceptional  in  which  the  excision  of  the  entire  bone  on 
one  side  would  be  called  for  in  dealing  with  an  innocent 
growth. 

Partial  excisions,  and  the  so-called  osteo-plastic  or  tem- 
porary excision,  are  dealt  with  on  page  725  et  seq.,  and  in  the 
subsequent  chapter  (page  729). 

The  value  of  the  usual  operation — ^viz.,  the  removal  of  one 
superior  maxilla  for  malignant  disease — is  a  matter  of  question. 
Mr.  Butlin  is  of  opinion  that,  "  imless  there  is  a  reasonable 
hope  that  better  results  will  be  procured  in  future,  the 
operation  must  be  condemned."  The  subject  is  further 
alluded  to  in  the  section  on  "  Results." 

The  operation  was  originally  proposed  by  Lizars  in  1826 
("A  System  of  Anatom.  Plates,"  part  ix.,  Edin.,  1826),  but 
was  first  carried  out  (independently  of  Lizars'  suggestion)  by 
Crensoul  in  1827  (Lettre  Chirurgicale,  etc.,  Paris,  1833). 

On  many  occasions  previous  to  these  dates  portions  of  the 
upper  jaw  had  been  removed,  or  the  contents  of  the  antrum 
evacuated.  The  excision  of  both  superior  maxillary  bones  at 
one  sitting  appears  to  have  been  first  accomplished  by 
Heyfelder  in  1844. 
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ABatomical  Points. — The  details  of  the  anatomy  of 
superior  maxillary  bone  must  be  borne  in  raiml  as  well  as  its 
relations  to  surrounding  parts.  The  bone  forms  the  largest 
part  of  the  face,  of  the  outer  wall  of  the  nose,  of  the  roof  of  the 
mouth,  and  of  the  floor  of  the  orbit.  The  bone  as  a  whole  is 
thin  and  shell-like,  its  most  substantial  part  being  the  malar 
process.  It  articulates  with  nine  bones,  and  no  less  than  nine 
innscles  are  attached  to  it. 

The  bony  connections  to  be  dealt  with  in  the  operation  are 
the  follo\^4ng:— (1)  The  connection  with  the  malar  bone  at 
the  outer  side  of  the  orbit;  (2)  the  connection  of  the  nasal 
process  witli  the  frontal,  nasal,  and  lachrymal  bones ;  (3)  the 
connections  of  the  orbital  plate  with  the  ethmoid  and  palate: 
(4)  the  connection  with  the  opposite  bone,  and  with  the 
palate  in  the  roof  of  the  mouth ;  and  (5)  the  connection 
beliind  with  the  palate  bone  and  the  librotis  attachments  to 
the  pterygoid  processes. 

In  excising  the  bone  in  the  hving  subject,  the  upper  part 
of  the  niisal  process  is  usually  left  behind,  the  malar  bone  is 
divided,  and  a  portion  of  it  removed  with  the  majdlla.  The 
inferior  turbmated  bone  is  of  course  included  in  the  parts 
excised,  and  also  the  whole  or  the  greater  part  of  the  palate 
bone. 

In  cutting  through  the  nasal  process  the  lachrymal  sac 
wiU  be  damaged,  and  the  nasal  duct  cut  across. 

The  attachments  of  the  soft  palate  to  the  palate  bone 
must  be  severed. 

The  blood-vessels  which  are  concenied  in  the  operation  are 
certain  branches  of  the  facial  artery,  the  infraorbital  artery, 
the  alveolar  branch  of  the  internal  maxillary,  the  descending 
palatine,  ptcrygo-palatine,  and  spheno-palatine  arteries,  and  the 
deep  facial  vein. 

All  these  vessels  are,  under  normal  conditions,  small. 

Instruments  Required:— Gag;  tracheotomy  tube;  sealpeL 
tooth  forceps  ;  bone-cutting  tbrceps  of  various  patterns ; 
sequestrum  forceps  ;  lion  forceps  ;  volsella  ;  metacarpal  saw ; 
chisel  and  mallet ;  nigiue  ;  periosteal  elevator  ;  strong  scissors, 
both  straight  and  curved  on  the  flat;  dissecting,  artery,  and 
pressure  forceps ;  Paf]uelin*s  cautery ;  harelip  pins,  needles; 
suture,  etc. ;  sponge-h*  Jders. 
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Preliminary  Measures. — During  the  performance  of 
the  operation  considerable  danger  may  be  incurred  from 
hemorrhage.  Not  only  may  the  bleeding  be  copious  in 
amount,  but  the  blood  may  readily  find  its  way  into  the  air- 
passages. 

Various  measures  have  been  adopted  to  meet  this  com- 
plication.  Lizars  in  his  tirst  operation  ligatured  the  internal 
maxillary  and  temporal  arteries  as  a  preliminary  step.  In 
his  second  case  he  secured  the  external  carotid  With  a 
hke  objeet  in  view,  a  ligature  of  the  common  carotid  has  been 
both  advised  and  carried  out. 

Professor  Rose  advises  that  the  head  be  so  far  thrown  back 
that  the  vertex  looks  towards  the  ground,  and  points  out  that 
in  that  attitude  the  blood  can  only  occupy  the  upper  part  of 
the  pharynx,  and  must  escape  through  the  wound  and  the 
nose. 

The  position,  however,  is  most  inconvenient  to  the  surgeon, 
it  does  not  prove  so  efficacious  as  it  may  appear,  and  it  leads 
to  considerable  venous  congestion  of  the  head  an<l  face. 

Some  operators  make  a  practice  of  performing  tracheotomy, 
and  of  then  plugging  the  larjmx  with  a  piece  of  line  Turkey 
sponge  to  which  a  tap©  is  atta^^hed  ;  or  they  make  use  of 
Trendelenburg's  trachea!  tampon-cannula. 

In  connection  with  this  matter  I  would  say  that  the 
preUminary  ligature  of  a  main  artery  is  not  a  necessary  or 
desirable  proceeding.  Should,  however,  the  tumour  be 
exceedingly  vascular,  e.g.,  suppose  it  to  be  an  extensive 
angeioma,  a  temporary  loop  may  be  placed  around  the 
external  carotid  arterj^  This  loop  could  be  drawn  upon 
during  the  operatic  n,  and  removed  whon  the  bleeding  had 
been  dealt  with. 

I  have  used  Trendelenburg's  cannula  in  many  operations 
within  the  mouth,  and  have  found  it  always  to  effect  its 
purpose.  Care  should  be  taken  to  test  the  instrumeot  before 
it  is  employed.  The  thin  india-rubber  tissue  which  forms  the 
tampon  soon  perishes,  and  should  be  replaced  every  time  the 
instrument  is  used  Even  if  this  cannula  be  employed,  it  is 
necessary  to  place  a  sponge  over  the  larynx,  as  a  considerable 
clot  may  form  in  the  laryiigeal  cavity  above  the  tampon  It 
may  be  here  observed  that  if  the  cannula  be  retained  for 
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some  time  after  the  operation,  as  a  precaution  in  the  event 
of  secondary  bleeding  occurring,  it  will  probably  be  found  to 
be  no  longer  of  effect  in  pluming  the  trachea.  If  the  instru- 
ment be  retained,  the  india-rubber  tissue  Is  Tery  Apt  to 
become  disorganised ;  and  in  the  case  of  one  cannula  which 
had  been  retained  only  forty-eight  hours  I  found  the  tampon 
on  removal  to  be  represented  only  by  mere  shreds  of  india- 
rubber. 

The  question  of  a  suitable  tampon-cannula,  and  the  use  of 
Hahn's  cannula,  will  be  foimd  discussed  in  the  section  on  the 
''plugging  of  the  trachea"  as  a  preliminary  to  excision  of  the 
larynx  (vol  il,  page  151), 

In  the  majority  of  cases,  neither  the  preliminarj^  ligature 
of  an  artery,  nor  a  preliminary'  tracheoti>ray  is  necessary. 

If,  on  the  other  hand,  the  posterior  nares  be  carefully 
plugged  before  the  operat'on,  if  the  division  of  the  palate  be 
left  to  the  last,  if  the  latter  stages  of  the  operation  be  rapidly 
executed,  and  if  an  assistant  is  very  ready  with  pressure 
fi>rceps  and  sponges,  it  will  usually  be  found  that  the  bleed- 
ing can  be  efficiently  dealt  witk 

It  is  needless  to  point  out  that  a  tracheotomy,  or  a  wound 
to  expose  the  carotid  artery,  adds  another  danger  to  a  pro- 
c*eeding  already  foniiidable  enough. 

COMPLETE   OPERATIONS, 

The  many  different  methods  described  for  excising  this 
bone  are  distinguished  from  one  another  by  little  else  than 
the  disposition  of  the  skin  incision. 

The  followitig  operations  ^411  be  described.  The  first 
represents  what  may  be  conveniently  called  the  median 
incision,  the  second  represents  the  cheek  incision,  and  the 
third  the  method  of  exposing  the  jaw  through  a  flap : — 

1.  The  operation  by  a  median  incision, 

2.  Velpcau's  ojx^ration- 

3.  Langenbeck's  operation. 

4.  Other  methods. 
1.  The  Operation  by  a  Median  Incision. 
This  procedure  forms  without  fkaibt  the  best  measiue  for 

excising  the  superior  maxilla. 

The  operation  is  known   in   most   French  text-books 
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N<f^laton*s  or  Liston's  operation,  and  in  most  English  booLs  tLH 
Fergusson's  operation. 

The  exa€t  methods  carried  out  by  Liston  and  Fergusson 
are  alluded  to  in  a  later  sectioa  The  pres^int  operation  would 
appear  to  have  originated  with  Blandin  ("  iVnat.  Topograph./* 
1834.  page  122> 

The  patient  lies  upon  the  back,  with  the  head  and 
shoulders  well  raised.  The  face,  if  the  patient  be  a  male, 
should  have  been  akeady  shaved.  The  head  is  turned  to  the 
Bound  side. 

The  sin-geon  stands  on  the  patient's  right-hand  side  iB 
dealing  with  either  side  of  the  jaw.  The  chief  assistant 
should  take  his  place  opposite  t^o  him.  Another  assistant 
may  stand  by  the  suigeon's  sida  The  posterior  nares  are 
well  plugged, 

1.  The  incision  is  commenced  at  a  point  half  an  inch 
below  the  inner  canthus,  is  carried  down  by  the  side  of  the 
nose^ — where  the  nose  joins  the  face — follows  the  groove  which 
limits  the  ala  nasi,  and,  skirting  the  nostrO,  reaches  the  median 
line  of  the  lip. 

While  this  cut  is  being  made,  an  assistant  may  compress 
the  facial  artery. 

When  the  lip  is  reached,  the  chief  assistant  grasps  each 
extremity  of  the  lip  (at  either  angle  of  the  mouth)  between 
the  finger  and  thumb,  so  as  to  compress  the  coronary  arteriea 
The  incision  is  then  carried  through  the  median  line  of  the 
upper  lip  into  the  mouth  (Fig.  213,  a). 

The  superior  coronary  arteries  are  at  once  seized  and 
secured. 

While  deaUng  with  the  lip  the  upper  part  of  the  wound  is 
being  compressed  by  a  sponge. 

In  this  stage  of  the  operation  the  following  vessels  are 
divided : — The  angular  artery  and  the  large  angular  vein,  the 
lateralis  nasi  artery,  the  superior  coronar}%  the  artery  to  the 
nasal  septmn,  and  some  trifling  branches  of  the  infraorbital. 

2.  A  second  incision  is  now  carried  along  the  lower 
margin  of  the  orbit.  At  its  commencement  it  starts  from  the 
point  of  the  first  incision,  and  ends  over  the  malar  bone 
(Fig.  213,  A). 

3.  The  cheek  flap  thus  marked  out  is  now  rapidly  raised 
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from  the  bone,  and  should  contain  all  the  soft  parts  down  to 
the  maxilla.  No  attempt  should  be  made  to  save  the 
periosteum.  In  dissecting  up  this  flap  the  infraorbital  artery 
is  divided.  Care  should  be  taken  that  no  blood  runs  int^  the 
mouth,  and  an  assistant  should  follow  the  flap  with  a  sponge. 

Throughout  the  operation  sponge  pressure  is  the  main 
means  of  checking  hiemorrhage. 

4.  The  operator  should  now  separate  the  nasal  cartilages 
from  the  bone,  and  should  then  divide  the  nasal  process. 
This  may  be  done  with  a  fine  saw  or  a  chisel  (Fig.  215,  a). 
He  should  next  proceed  to  divide  the  periosteum  along  the 
lower  edge  of  the  orbit  With  the  elevator  the  periosteum  of 
the  floor  of  the  orbit  is  carefully  raised,  and  in  effecting  this 
the  origin  of  the  inferior  obhque  muscle  is  separated. 

With  a  fine  chisel  the  orbital  plate  may  be  divided  as  far 
within  the  orbit  as  is  necessary.  The  chisel-cut  will  com- 
mence at  the  point  at  which  the  nasal  process  of  the  maxilla 
has  been  divided,  and  will  end  at  the  spheno-maxillary  tissure 
(Fig.  215).  If  it  be  considered  necessary  to  take  away  the 
whole  of  the  orbital  plate  of  the  maxilla,  then  a  chisel-cut 
can  scarcely  avail,  and  the  bone  must  be  wrenched  away  from 
its  attachments  in  the  final  act  of  removal. 

The  last  step  of  this  stage  of  the  operation  is  to  divide  the 
malar  bone.  This  may  be  done  with  a  chisel  or  a  small 
saw.  The  malar  bone  is  divided  obliquely  (from  above  down- 
wards and  outwards)  at  a  point  abmit  the  centre  of  the  bone, 
and  the  saw  or  chisel  is  so  applied  that  the  section  will  extend 
into  the  spheno-maxillary  fissure,  the  exact  site  of  which 
should  have  been  previously  defined  (Fig.  215,  B), 

6.  The  palate  part  of  the  bone  alone  remains  with  its 
connections  undisturbed.  The  mouth  having  been  well 
opened,  the  central  incisor  tooth  on  the  diseased  side  is  re- 
moved, the  muco-periosteal  covering  of  the  hard  palate  is 
divided  in  the  median  line,  and  a  knife  is  drawn  along  the 
floor  of  the  nose  from  before  backwards,  and  as  near  as 
possible  to  the  septum.  By  means  of  a  transverse  incision 
made  through  the  mouth,  the  soft  palate  is  loosely  separated 
from  the  hard. 

A  key-hole  saw  is  now  introduced  through  the  nose,  and 
the   bony  palate  divided   as   near  to  the  median  line  as  is 
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possible  (Fig.  215»  c).  This  step  of  the  operation  should  be 
rapidly  performed,  as  there  is  often  much  bleeding  from  the 
palutine  arteries,  which  are  necessarOy  divided. 

6.  The  surgeon  linally  grasps  the  bone  with  lion  forceps, 
holding  the  instrument  with  its  blades  opened  vertically. 
One  blade  takes  hold  of  the  orbital  plate,  and  the  other  of  the 
alveolus.  The  maxilla  is  then  wrenched  from  its  few  remain- 
ing attachments.  These  will,  in  part,  concern  the  orbital  plate, 
and  in  part  the  attachment  existing  between  the  maxilla 
au<l  the  pter}"goid  process.  The  separation  of  the  bone  from 
the  last-named  process  may 
be  aided  by  bone-cutting 
forceps  bent  at  an  angle, 
and  introduced  behind  the 
maxillary  tuberosity. 

(Jare  must  be  taken  at 
this  stage  that  the  soft 
palate  is  freed  completely 
from  its  connections  with 
the  hard 

Without  brioging  much 
force  to  tear  upon  the  for- 
ceps the  bone  is  finally 
removed 

7,  Any  bleeding  from 
the  depths  of  the  ca\nty 
sliould  now  be  checked  so 
far  as  is  possible. 

It  will  ustially  be  desir- 
able to  plug  the  cavity 
with  gauze.  Carbolised 
iodoform,  or  alembroth 
gauze  may  be  employed  The  amount  introduced  must  be 
noted,  and  the  ends  of  the  strips  so  placed  that  they  can  be 
readily  reached  from  the  mouth. 

A  silk  thread  may  Ive  attached  to  the  end  of  each  strip, 
and  brought  out  of  the  mouth  and  fastened  to  the  cheek 

The  actual  cautc^ry  may  sometimes  be   used   with   good 
eflect  to  check  the  hiemorrhage. 

The  skin  wound  is  finally  united    very  eareftiUy  with 

V    17 
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Fig.  218,— KZCiBiosr  of  ths  vtter  ja.\v 

A«  By  fi  medifm  inciAjon ;  8,  6j  Velpeaa's 
method  ;  C,  Exckion  of  Uie  lower  jnw. 
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stlkworm-giit  sutures,  especiftl  care  being  tJiken  to  ac<;u- 
rately  adjust  the  red  margin  of  the  Up,  No  harelip  pins  are 
necessary  in  any  ordinar}^  case. 

The  wound  is  finally  well  dusted  with  iodoform,  and 
dressed  with  a  sponge  held  in  pluce  by  a  flannel  bandage. 

Comment — This  operation  has  the  following  great  advan- 
tages: — The  bono  is  well  exposed,  and  plenty  of  room  is  pro- 
vided for  its  excision,  the  vessels  and  nerves  are  cut  at  a 
distance  from  their  tninks,  the  salivary  duct  is  not  interferi-'d 
with,  and  the  scar  is  so  pla<2ed  as  to  produce  but  httlo 
deformity.  The  operation,  moreover,  allows  of  easy  control 
of  the  lui'inorrhage. 

In  the  matter  of  the  resulting  deformity  Jlr.  Butlin 
observes  ("  Opprative  Surgery  of  Malignant  Disease/'  1887, 
page  128): — ''When  the  lower  margin  of  the  orbit  has  been 
removed,  the  lower  eyelid  often  swells,  becomes  red  and 
(Edematous,  and  may  remain  so  in  spite  of  everj^  means  taken 
to  relieve  it.  The  distiguremen*.  produced  by  this  cause  is 
very  marked" 

If  the  posterior  nares  be  plugged,  and  if  the  steps  of  the 
operatic^!  he  f<>llywed  in  the  order  given,  no  blood  should  find 
its  way  mto  the  mouth  until  the  last  stages  of  the  excision  are 
reached.  Farabeuf  does  not  divide  the  lip  until  towards  the 
last.  His  tirst  incision  ends  at  the  ala  of  the  nostril  The 
nasal,  orbital,  and  malar  parts  of  the  bone  are  separated. 
The  cut  is  tinally  carried  through  the  lip,  and  the  palate 
segment  of  the  bone  dealt  with. 

In  many  text-books  the  removal  of  the  incisor  tooth  is 
one  of  the  first  steps  of  the  operation  This  is  not  neoessar}', 
and  blood  from  the  socket  ot  the  tooth,  running  into  the 
mouth,  may  add  a  needless  complication  to  the  procedure. 

The  excision  should  be  carried  out  rapidly,  but  without 
haste,  and  above  all  without  violence. 

The  connections  of  the  bone  must  be  well  fireed  before  an 
attempt  should  be  made  to  ^\Tench  it  away. 

Carefidly-apjilied  pressure  wilh  tine  Turkey  sponge  affords 
the  best  means  throughout  tJie  operation  of  dealing  with 
haemorrhage. 

It  is  useless  to  make  any  attempt  to  save  the  muco% 
periosteal  covering  of  the  hard  palata 
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''rench  surgeons  usually  employ  a  chain-saw  to  divide  the 
malar  bone.  The  saw  is  conducted  into  position  by  means  of 
a  curved  needle,  which  is  passed  through  the  sphenomaxillary 
fissure. 

It  not  infirequently  happens  that  the  bone  breaks  up 
during  removal,  and  has  then  to  be  taken  away  in  fragments. 

After  the  removal  of  the  maxilla  the  cavity  should  be  ex- 
amined for  any  traces  of  the  growth.  It  is  apt  to  spread  to 
the  pterygoid  plates,  which  need  very  careful  inspection. 

2.  Velpeau'a  Operation. 

In  this  operation  the  incision  is  commenced  at  the  angle 
of  the  mouth,  and  is  carried,  in  a  curved  direction,  through 
the  cheek  to  end  over  the  centre  of  the  malar  bone  (Fig  213,  b). 
The  incision  is  carried  directly  into  the  mouth,  and  the  flap 
thus  formed  is  turned  inwards. 

The  operation  is  completed  precisely  in  the  manner  already 
described. 


Comment — This  incision  is  a  modification  of  that  originally 
proposed  by  Lizars, 

Compared  with  the  previous  operation  it  has  these  dis- 
advantages :^The  bone  is  not  so  readily  exposed,  and  there  is 
greater  diflBculty  in  dealing  with  its  orbital  and  nasal  portions. 
The  arteries  of  the  face  are  divided  nearer  to  the  trunk  The 
parotid  duct  is  wounded     An  ugly  scar  results. 

The  measure,  however,  is  of  value  in  cases  in  which  the 
cheek  is  to  a  small  extent  invaded,  and  in  which  it  is  possible 
that  the  involved  skin  can  be  removed  by  widening  the  cut 
at  the  necessary  spot. 

The  question,  however,  would  remain  as  to  whether  an 
operation  would  be  justifiable  in  such  a  case. 

This  procedure  was  followed  by  Warren,  Ballingall,  and 
others,  and  is  still  adyised  by  <_>llier 

3.  Langenbeck's  Operation. 

In  this  method  the  skin  incision  commences  at  the  ode 

if  the  nose,  at  the  junction  of  the  na^^ial  cartilage  with  the 

bone.     It  then  pfissos  with  a  downward  convexity  to  the 

junction  of  the  upper  lip  with  the  cheek,  and  is  finally  carried 

upwards  and  outwards  to  end  over  the  middle  of  the  malar 

bona    in  this  way  a  large  U-shaped  flap  is  formed  (Fig.  214,  a> 
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The  incision  is  carried  do\^Ti  to  the  bone,  and  the  flap  reflcrfod 
upwards  and  outwards.  The  operation  is  completefl  in  the 
manner  ah'eady  dtjseribed. 

Camment — But  a  coioparatively  small  space  is  aBorded 
by  this  method,  and  wliile  the  procedure  is  not  ill-adapted  for 

some  partial  operations,  it 
is  not  convenient  when 
the  whole  bone  has  to  be 
removed, 

Tlie  duct  of  the  paro- 
tid pfland  is  cut,  and  many 
branches  of  the  faci 
ner\'e  are  divided. 

The  I'esulting  scar   la^ 
very  unsightly. 

The  advantages  elaitn- 
ed  for  the  method  are  the 
following : — The  lip  is  noi 
divided,  and  therefore  the 
form  of  the  mouth  is  pre 
served  The  incision  may 
he  so  placed  that  the 
trunk  of  the  facial  arte-ry 
is  avoided. 

4.  Other  Methods. 
Linton  made  use  of 
three  incisions,  (1)  A  cut 
from  the  external  angidar  process  of  the  frontal  l)one  thn.)ugh 
the  cheek  to  the  angle  of  the  moutk  (2)  A  sliort  incision  along 
the  zygoma  to  meet  the  first  incision.  (3)  A  cut  along  the  side 
of  the  nose  and  through  the  centre  of  the  Up  (Ltmrd,  Mitrch. ' 
1836 ;  and  "Practical  Surgery,"  2nd  ed.,  183N,  page  27yi 

Fenfiisson  made  the  same  naso- labial  incision  as  Lis  ton, 
carrying  the  cut  up  to  within  half  an  inch  of  the  inner 
canthus.  He  made  a  second  incision  from  the  angle  of  the 
mouth  to  the  malar  bone,  and,  if  needed,  a  third  incision  al 
right  angles  to  tho  outer  extremity  of  the  buccal  wound 
iLamet,  March,  1842  ;  and  '*  Practical  Surgery/*  2nd  ei,  184«, 
page  550). 

G&iiHovl's  incisions  were   remarkable.      One  was  tarried 


Fig.  214.— Excisiox  OF  thb  uppeb  jaw, 

4,  Bjr  L&ngenbcGk'fl  method  ;  E,  Bj  GensouJ^B 
inethodL 


EXCISION   OF    UPPER   JAW. 


725 


vertically  downwards  from  the  levol  of  the  inner  canthus  to 
divide  the  lip  opposite  to  the  bicuspid  tooth;  a  second  cut 
started  at  rh^hi  anjjfle.s  ro  the  first  at  the  level  of  the  floor  of 
the  nose ;  and  a  third  was  carried  upwards  in  front  of  the 
ear  to  the  external  angular  process  of  the  frontal  brtne 
(Fig,  214,  B). 

Cmnmcnt. — ^Thes^j  methods  are  eninnerated  in  order  to 
make  clear  the  precise  operations  adopte<l  by  surgeons  who^a 
names  are  soute- 
what  loosely  em- 
ployed in  connec- 
tion with  excision 
of  the  jaw, 

(ieusoul  was 
the  Hrst  surgeon 
to  remove  the 
superior  maxilla. 

These  histori- 
cal operations 
have  all  been  re- 
placed by  more 
practical       meas- 


^ 


ures, 

PARTIAL  OPERA- 
TIONS. 


■^■■v 


1.  The  alveolar 
part  of  the  bone 
id  the  palate 
process  may  be 
lily  removed 
through  the 

,  mouth       without 
laking  any  incl- 
usion in   the   skin. 
'The  upper   lip   is 
everted,  and  is  either  held  up  by  suitable  forceps  or  drawn  up 
ly   retractors.     The   tissues  of  the  cheek  can,  if  needed,  be 
[*parated  to  the  required  extent  from  the  bone  by  dividing  t ho 
lucous  membrane  along  the  line  at  which  it  is  reflected  from 


Pijr.  2t5.— SAW   IXOlSIONfl  Ur  TUB  IDLXnUL 

A,  B,  i%  Excigiori  of  upper  jaw  ;  li,  t'oecker«^  opemtion 
(nasal  jwlypus)  \  K,  (l'»  Gu^rin'i*  operation  (purtial  u%* 
ouiou)  ;  K,  r,  I^ugen beck's  o[w?ratit»n  {n&MaX  {lolypu*) ; 
G,  ExciMiou  of  lower  jaw ;  H,  Heiuovsl  of  portion  of 
alveotiu  ;  T,  EamaTth'i  c»per»tioti  (t^tichylofii  of  j>w). 


126 


OPERATIVE   SURGERY, 


the  clieek  to  the  maxilla.  The  divisioii  of  the  bone  is  lM?st 
accomplished  by  a  chisel  imd  mallet,  the  section  being  made 
liorizontally.  If  the  reflection  of  the  soft  parts  be  carried  up 
to  the  level  of  the  floor  of  the  nares,  the  nasal  cavity  can  be 
readily  opened  up  from  the  mouth. 

The  broad  rect angular  retractor  used  in  certain  abdominal 
operations  is  verj'  useful  in  holding  up  the  tissues  of  the 
eheek 

2.  If  it  be  considered  desirable  to  remove  aU  that  portion 
of  the  superior  maxilla  which  lies  below  the  infraorbital 
foramen,  the  operation  introduced  by  Guerin  ("  Elements  de 
Chinir.  Operat.,"  6th  ed,  1881,  page  2G7)  may  be  carried  out 
This  procedure  was  modified  later  by  Maisonncuve,  and  is 
sometimes  known  as  Maisonneuve's  operation. 

An  incision,  with  the  convexity  outwards,  is  made  from 
the  ala  of  tJie  nose  to  the  angle  of  the  mouth,  and  is  so 
placed  as  to  follow  the  line  of  the  featiu-es  (Fig,  219,  b).  The 
soft  parts  are  dissected  up,  and  the  nnstril  opened.  The  malar 
process  of  the  superior  maxilla  is  laid  bare.  A  narrow  saw  is 
now  introduced  into  the  nose,  and  is  made  to  saw  the  whole 
maxilla  in  a  horizontal  line.  The  saw-cut  passes  below  the 
infraorbital  canal  and  ^vell  above  the  teeth,  and  escai>es 
externally  through  the  maxillaiy  tuberosity  (Fig.  215,  e),  ITie 
next  step  is  to  detach  the  soft  palate  from  the  hard  through 
the  mouth,  by  means  of  a  transverse  incision  made  at  the 
level  of  the  last  molar  tooth.  A  middle  incisor  tooth  ha\ing 
been  removed,  the  hard  palate  is  divided  in  the  median  line 
by  a  narrow  saw  introduced  through  the  nose  (Fig.  215,  c).  The 
piece  of  bone  thus  isolated  is  then  loosened  by  an  elevator 
and  wrenched  out  with  the  lion  forceps,  Guerin  made  large 
use  of  cutting  forceps,  but  at  the  present  day  both  saw  aud 
forceps  would  probably  be  replaced  by  the  chisel.  This 
operation  is  said  to  have  been  followed  by  excellent  results, 
and  to  have  led  to  but  little  deformity. 

3,  If  the  whole  of  the  maxilla  be  removed  with  the 
exception  of  the  orbital  plate,  the  median  incision  should  be 
cmpktyed,  with  the  omission  of  the  horizontal  suborbital  part 
of  the  cut*  The  nasal  process  of  the  maxilla  is  divided  close 
to  its  origin  from  the  main  bone.  A  horizontal  cut  is  made 
with  the  chisel  thi-ough  the  jaw  between  the  orbital  margin 
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and  the  infraarbital  foramen,  and  the  malar  bone  is  divided 
obliquely  close  to  itsariieulatioii  ^nth  the  maxilla, 

4  When  the  orbital  and  nasal  parts  of  the  upper  jaw  are 
involved,  and  the  lower  alveolar  portion  is  sound,  the  latter 
may  be  preserved  Ity  the  method  thus  described  by  Mr, 
Jacobson: — "A  cheek -flap  being  reflected  by  an  ineision 
through  the  Hp  and  upwards  to  the  inner  canthus  along  the 
nose,  the  nasal  and  malar  processes  are  divided,  while  the  eye 
is  duly  protected.  A  horizontal  saw-cut  is  then  made  above 
the  alveolar  process,  outwanls  from  the  nose,  and  ftnother 
carried  upwards  from  the  outer  end  of  this,  to  join  the  incision 
throu^^h  the  malar  process,  being  made  either  with  the  saw  or 
chisel  The  piece  of  bone  thus  majiped  out  is  loosened  with 
a  chisel  or  elevator,  and  either  prised  out  with  the  latter 
instrument  or  wrenched  downwards  and  outwards  ^"ith  the  lion 
forceps."     {See  "  The  Operations  of  Surgery/'  1889,  page  296.) 

THE    REMOVAL  OF   BOTH    SUPEKIOR   UKXlhhM. 

This  operation,  which  can  but  very  rarely  indeed  be 
justiiiable  in  actual  practice,  may  be  carried  out  by  means  of 
the  median  incision  performed  upon  either  side  of  the  nose, 
just  as  in  removing  either  the  left  or  the  right  bone. 

The  steps  of  the  proceeding  are  similar  to  those  already  de- 
scribed, save  that  the  palate  proeess  is  now  divided  with  the  saw. 

THE   AFTER-TREATMENT. 

The  gauze  plug  employed  should  not  be  large  enough  to 
bulge  out  the  cheek  and  cause  a  strain  upon  the  sutures.  It 
should  be  removed  in  twenty-four  hours,  as  it  soon  becomes 
offensive  if  retained 

Every  possible  care  should  be  taken  that  the  mouth  anri 
the  wound  cavity  are  kept  clean. 

The  patient  should  l>e  raised  up  in  bed  by  means  of  a 
bed-rest,  so  as  to  fticilitate  the  escape  of  discharges.  He  should 
rinse  out  the  mouth  very  frequently  with  some  antiseptic 
solution.  Carbolic  acid  (1  in  (30  or  80)  answei-s  admirably. 
Twice  or  three  times  a  day  also  the  cavity  should  be  well 
washed  out  with  a  like  solution  from  an  irrigator  provided 
with  a  wide-monthed  nozzle. 

The  surface  wouiid  should  be  kept  dry,  and  dusted  with 
icdofonn. 
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The  feeding   of  the  patient  is  a  matter  of  the  greatest^ 
importance.     Me  may  be  fed  for  the  tirst  day  or  two  with  the 
oesophageal  tube.     Through  this  tube,  milk,  beat^n-up  eggs, 

beef- tea,  and  brandy  can  be 
administered  as  frequently 
as  desired- 

If  nueessary,  this  niCHlw 
of  taking  nourishment  may 
be  supplemented  by  nutrient 
enemata. 

When  the  patient  can 
swallow  food  without  assist- 
ance— and  he  may  be  able 
to  do  so  from  the  tirst — the 
month  must  be  washed  cut 
after  each  time  food  is  taken. 
The  skin  wound  gen- 
erally heals  well  enough. 
and,  if  no  complicatinns 
arise,  the  patient  may  be  up 
in  a  fortnight 

When  the  wound  is  cjuite  sound,  the  question  of  fitting  an 
artificial  palate  or  tooth-plate  has  to  be  considered. 

Results.— Mr.  Butlin  has  very  fully  investigated  the  re- 
sidts  of  this  operation,  basing  his  conclusions  upon  the  study 
of  108  cases.  He  gives  the  immediate  mortality  of  the 
operation  as  30  per  cent.  The  causes  of  death — in  order 
of  frequency— are  exhaustion,  erysipelas  or  pyaamia,  lung 
troubles,  meningitis. 

Most  of  the  operations  were  performed  for  malignant 
disease,  with  the  terrible  result  that  only  four  can  be  claimed 
to  have  been  successful — ia,  to  have  exhibited  no  return 
after  an  interval  of  three  years. 

Dr.  Joseph  Bryant  {Annals  of  Surgery,  May,  1890)  claims 
that  the  immediate  mortahty  of  the  operation  is  only  14 
per  cent  He  founds  this  stateiuent  upon  an  anaH'sis  of 
230  cases,  but  the  observ^ation  is  not  supported  with  sufficient 
detail  The  terrible  deformity  which  may  be  expected  to 
result  when  both  bones  are  removed  is  illustrated  by  the  csase 
depicted  in  JFig.  216. 


Fig.  2Jl'>.— ASPECT  OF  PATTEJIT  AFTER  RE- 
MOVAX,  OF  THE  VVVhti,  JAW  ON  BOTH 
BI]>2&.     {^i/ter  Bra  u  h  .) 
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CHAPTER   XXIL 

Operations  upon  the  Upper  Jaw   in  connection  with 
THE  Treatiient  OF  Naso-Pharyngeal  Polypus. 

OSTEO-PLASTIC   RESECTION   OF  THE   UPPER  JAW. 

The  naso-pharyngeal  polyp,  with  which  these  operations 
are  concerned,  is  that  fibrous  or  sarcomatous  growth  which, 
taking  origin  from  the  roof  of  the  pharynx  or  nasal  cavity,  is 
apt  to  grow  ahnost  without  limit,  to  fill  the  naso-pharyngeal 
space,  to  displace  and  thin  the  facial  bones,  and  to  give  rise 
to  considerable  haemorrhage.  The  actual  method  employed 
to  remove  these  growths  when  they  have  been  expos^  is  a 
matter  of  comparatively  small  importance,  and  will  vary  with 
the  practice  of  each  individual  surgeon.  Some  advocate  avul- 
sion— i,e.y  the  grasping  of  the  pedicle  of  the  tumour  and  its 
removal  by  tearing ;  others  employ  the  ligature,  or  the  wire 
^craseur;  some  make  use  of  the  galvanic  loop;  and  others 
detach  the  base  of  the  growth  by  means  of  a  rugine. 

The  difficulty  is  not  in  dealing  with  the  base  or  pedicle  ol 
the  tumour,  but  in  exposing  it.  If  only  the  root  or  point  of 
origin  of  the  polyp  can  be  reached,  the  main  problem  in  the 
matter  of  treatment  will  be  solved. 

The  operations  which  are  about  to  be  described  have 
simply  for  their  object  the  proper  exposure  of  the  pedicle  of 
the  p<^)lyp,  or  such  exposure  as  will  enable  the  root  of  the 
growth  to  be  dealt  with. 

It  cannot  be  said  that  on  the  whole  they  are  very  satis- 
fiujtory  procedures,  but  on  the  other  hand  it  must  be  acknow- 
ledged that  the  difficulties  to  be  surmounted  are  considerable. 

Some  of  the  operations  consist  in  removing  portions  of 
the  superior  maxilla^  In  not  a  few  instances  the  whole  of  the 
bone  upon  one  side  has  been  sacrificed  in  order  to  expose  the 
pedicle  of  the  tumour.     Other  measures  consist  in  partially 


730 


OPEMATIVE   8UMGERY. 


separating  some  portion  of  the  bone,  and  in  replacing  it  after 
the  growth  has  been  dealt  with.  These  operations  are 
generally  included  under  the  terms  osti3o-plastic  resection, 
temporary  resection.  "  luxation  t^mporaire/' 

The  origm  of  the  osteo-plastic  resection  is  ascribed  to 
Huguier  about  1852  and  1854,  and  the  first  oj>erations 
appear  to  have  been  performed  by  himself  and  by  Langen- 
beck  io  1861 -a  diitbrent  method,  however,  having  been 
adopted  by  each. 

These  various  operations  are  attended  with  considerable 
danger  in  the  severer  class  of  ease.  The  main  trouble  is  from 
haemorrhage^  which  may  be  desperate. 

In  cases  in  which  much  bleeding  is  anticipated,  and 
in  which  the  growth  is  large  and  prominent  towards  the 
pharynx,  it  is  the  usual  practice  to  perform  laryngotomy  or 
tracheotomy,  and  to  plug  the  opening  of  the  larj^nx,  or 
to  use  a  Trendelenburg's  tampon,     (^Ve  page  717.) 

Not  a  few  patients  have  died  of  meningitis.  Others  have 
succumbed  to  septicaemia,  or  have  died  apparently  of  mere 
exhaustion.     A  recurrence  of  the  growth  has  been  common. 

The  retro-maxillary  region  may  be  reached  in  more 
than  one  way.  It  may  be  approached  through  the  palate, 
or  through  the  anterior  wall  of  the  nasal  fossae,  or  through 
the  maxilla. 

The  operations  about  to  be  described  will  be  divided 
into  three  categories,  according  as  the  pedicle  of  the 
poljp  is  approached  or  the  naso- pharyngeal  region  entered — 

1.  By  the  palatine  route. 

2.  By  the  nasal  route. 

3.  By  the  maxillary  route. 

It  will  be  seen  that  this  division  is  convenient,  although 
not  anatomically  very  precise. 

1.   THE   PALATINE  BODTE. 

Nelaton's  Operation. — The  mouth  having  been  indely 
opened  by  meaiLs  of  a  Mason's  gag,  a  median  incLsion  is 
made  along  the  soft  palate  and  uvula  so  as  to  bisect  them 
completely.  This  incision  is  carried  forwards  upon  the  hard 
palate,  until  it  reaches  a  point  half-way  to  the  alveolus. 
At    the    termination    of   this    median   cut^  two    transverse 
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incisions  are  made  which   iBcUne  a  little  backwards   (Fig. 
217,  A). 

The  two  flaps  of  muco-periosteiim  thus  marked  out 
upon  the  hard  palite  are  now  dissected  up  with  the 
nigine.  The  soft  palate  is  detached  from  the  hard,  and 
the  exposed  portion  of  the  latter  is  then  reiiiovt^d  with 
the  chisel  and  mallet  in  the  form  of  a  quadrilateral 
piece  of  bone.  The  nasal  mucous  membrane  Is  divided, 
and  as  muc^h  of  the  vomer  removed  as  is  uecessary.  An 
entrance  into  the  naso-pharjiigoal  region  is  thus  ettected. 
After  the  polyp  has  been  dealt  with,  the  cleft  in  the 
palate  b  closed  by  staphyloraphy,  (See  Bull  de  la  Soc 
de  Chir,,  t.  I,  page  159.) 

Chalet's  Operation.  —  The  attachments  of  the  upper 
lip  are  separated  from  the  bone  after  the  surgeon  has 
divided  transversely  the  fold  of  mucous  membrane  be- 
tween  the  gum  and  the  Up  at  the  level  of  the  anterior 
nasal  spine.  The  nasal  fossic  are  opened  in  this  way 
from  the  front. 

The  canine  tooth  on  each  side  is  in  the  next  place 
removed. 

The  mouth  is  now  well  opened  with  a  gag.  and  two 
incisions  are  made  through  the  muco- periosteum  of  the 
hard  palate.  These  incisions  are  placed  one  on  each 
side.  They  start  from  the  gup  formed  by  the  loss  of  the 
canine  teeth,  terminate  behind,  where  the  hard  palate  ter- 
minates, and  in  their  course  keep  close  to  the  alveolus  (Fig. 
217,  b).  The  alveolus  and  the  hard  palate  are  now  divided 
from  before  backwards  in  the  Hne  of  this  incision  by  means 
of  a  chisel  and  mallet 

The  large  piece  of  bone  thus  isolated  is  separated 
froTn  its  connections  with  the  vomer  and  nasal  mucous 
membrane,  and  is  turned  down  into  the  mouth  hke  a 
trap*door,  the  hinge  of  the  door  being  at  the  junction  of 
the  hard  j'sdato  with  the  velum. 

After  the  pi>lyp  has  been  removed,  the  displaced  bone 
is  restored  to  its  former  position,  and  may  be  maintained 
Uiere  by  a  wire  suture  passed  on  either  side  through  the 

I  alveolus  (Chalot's  "  Nouveaux  Elements;'  Paris,  1886). 


732 


OPERATIVE   SURGERY. 


they  leave  no  deformity  of  the  face,  and  do  not  interfere 
with  mastication.  Nekton's  procedure  Ls  inneh  the  less 
severe,  but  very  little  room  is  provided  for  manipulation. 
The  aperture  made  is  some  way  baek  in  the  mouth,  and 
a  view  of  the  oppration  area  can  only  be  obtained  with 
much  difficulty.     la  ( lialot's  operation,  considerable   injury 


^ 
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FI9,  217.—^  N^ton'i  operation  for  tuisiJ  (Ktlyput ;  b»  CluUot**  opentioa  far 
nacal  polypus. 


is  inflicted  upon  the  hard  palate;  but  a  larger  opening  Is 
made,  and  it  is  planed  well  forwanls,  and  therefore  in  a 
much  more  convenient  situation.  It  will  be  obvious,  how- 
ever, that  if  iiiuch  bleeding  occur  the  displaced  palate  vnU 
form  a  very  troublesome  and  obstructive  foreign  body  in 
the  mouth,  and  the  operation  could  scarcely  l)e  safe  unless 
a  preliminary  tracheotomy  had  been  performed  and  the 
larjTix  plugged  These  operations  have  not  been  very  ex- 
tensively  employed.      They  are   not  suited   for   the   larger 
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polypi,  nor  for  those  whose  attachments  are — as  is  usually 
the  case — high  up. 

Annandale's  Operation. — Professor  Annandale  has  de- 
monstrated (Lancet,  January  26,  1889)  that  when  the 
alveolar  margin  and  palatal  portions  of  the  upper  jaw  have 
been  divided  along  their  centre  from  before  backwards,  and 
the  bony  septum  of  the  nose  cut  through  (the  anterior 
nares  having  first  been  exposed  by  Rouge's  plan),  the  two 
portions  of  the  upper  jaw  can  be  separated  to  the  extent 
of  from  half  an  inch  to  one  inch,  so  as  to  give  access  to 
the  posterior  nares  and  base  of  the  skulL  Professor 
Annandale  reports  three  examples  of  the  operation.  In 
one  a  preliminary  tracheotomy  was  found  necessary.  All 
three  patients  recovered. 

The  following  are  the  steps  of  the  operation: — 

1.  The  anterior  nares  are  exposed  by  freely  dividing  the 
mucous  membrane  connecting  the  upper  lip  with  the 
superior  maxilla,  and  turning  the  lip  upwards  according  to 
the  plan  of  Rouge  (page  736). 

2.  The  bony  septum  of  the  nose  is  divided  along  its 
attachment  to  the  maxilla  with  cutting  forceps. 

3.  A  gag  having  been  introduced,  an  incision  is  made 
through  the  muco-periosteal  covering  of  the  hard  palate  in 
the  median  line.  A  key-hole  saw  is  then  introduced 
through  the  nose,  and  the  alveolar  margin  of  the  upper 
jaw  and  the  entire  hard  palate  are  sawn  through  in  the 
same  line.  It  may  be  necessary  to  extract  an  incisor  to 
effect  this.  The  soft  palate  may  or  may  not  require 
division.  This  will  depend  upon  the  size  and  attachments 
of  the  growth.  In  two  of  the  reported  cases  it  was  divided ; 
in  one  it  was  not 

4.  The  right  and  left  halves  of  the  maxilla  are  now  forcibly 
separated,  and  by  means  of  the  finger  or  a  periosteal  elevator 
the  secondary  connections  of  the  growth  are  freed. 

5.  Through  the  gap  the  polyp  is  now  removed.  For 
this  purpose  Annandale  used  strpng  forceps,  assisted  b}'  a 
periosteal  elevator  and  a  sharp  spoon. 

6.  When  the  tumour  has  been  removed,  a  plug  of  lint 
soaked  in  carbolic  acid  and  well  dusted  with  iodoform  is 
introduced  into  the  cavity  left  by  the  removal  of  the  polyp. 
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7.  The  two  portions  of  the  upper  jaw  are  brouglit 
together  again,  and  secured  by  one  wire  suture  through 
the  alyeolar  margin  of  the  bona  The  cleft  in  the  soft 
pakte  is  closed  by  two  or  more  horse-hair  sutures. 

Comment.  —  This  operation  affords  probably  the  most 
satisfactory  method  of  reaching  a  naso-pharyngeal  polyp 
from  the  palate.  It  does  not  involve  a  great  disturl»ance 
of  the  parts,  there  is  no  loss  of  bone,  and  no  deformity  is 
product  As  the  section  is  made  in  the  median  line,  there 
is  less  bleeding.  Should  it  become  evident  that  a  more 
extensive  operation  will  have  to  be  carried  out,  this  pro- 
cedure may  be  converted  into  the  first  step  of  an  operation 
for  the  removal  of  the  whole  or  a  part  of  the  maxilla. 
There  are  the  objections  that  the  surgeon  has  to  operate 
in  a  confined  space,  and  that  the  opening  into  the  naso- 
pharynx is  at  a  considerable  distance  from  the  usual  site  of 
the  attachment  of  the  tumour. 

2,    THE    NASAL   ROUTE. 

Desprez's  Operation. — ^In  this  operation  the 
ufinous  part  of  the  nose  is  turned  over  to  €ms  mde,  its 
connections  having  been  divided  upon  the  opposite  side. 
The  surgeon  trst  defines  the  margin  of  the  bony  nostril, 
ie.,  the  lower  border  of  the  nasal  bone  and  the  free 
border  of  the  nasal  process  of  the  maxilla. 

The  skin  is  incised  on  one  side  of  the  nose  parallel  to 
this  line  and  a  little  below  it  The  incision  commences 
near  the  middle  line,  is  carried  down  to  the  groove  which 
sepiui'ates  the  cheek  from  the  nostril  imd  is  made  to  end 
in  the  orifice  of  the  opjwsite  sida 

The  cartilaginous  part  of  the  nose  is  now  separated  from  ' 
the  bfjny  part  by  means  of  scissors  curved  on  the  flat ;  the 
nasal  septum  is  separated  at  its  inferior  attachments  as  far 
as  is  needed,  and  the  end  of  the  nose  thus  freed  is  forced 
over  to  the  opposite  side.  To  obtain  still  more  room,  the 
turbinated  bones  may  be  removed  in  whole  or  in  part 

After  the  polj^  has  been  secured  the  nose  is  brought  buck 
into  place,  and  the  skin  incision  is  carefuUy  closed  by  sutures. 

Lawrence's    Operation.  —  In    this  procedure  the    nasali 
cavity   is   exposed   by   detaching    the    nose   and    turning  i^^ 
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upvmrffff.  An  incision  is  made  along  each  side  of  the  nose, 
coinrnenoing  at  a  point  just  internal  to  the  lachrymal  sac 
and  terminating  at  the  junction  of  the  ala  nasi  and  the 
lip.  This  innision  is  carried  into  the  nasal  cavity  by  cut- 
ting through  the  nasal  bones  and  the  nasal  process  of 
the  tnaxilla  with  bone  forceps. 

The  septum  is  next  divided,  and  the  nose  is  turned  up 
ao  that  the  posterior  part  of  the  cavity  can  be  reached. 
(See  }ff'fJir(d  Tifnes  ttnd  Gazette,  Ls02,  voL  ii.,  page  491.) 

Langenbeck'9  Operation* — The  following  brief  account  of 
this  procedure  is  derived  from  ilr  Jacobsoo's  work.  Here 
also  the  displacement  of  the  bones  is  wpwards.  The  soft 
parts  are  divided  by  an  incision  reaching  from  the  centre  of 
the  root  of  the  nose  obliquely  downwards  and  outwards  on 
one  side  of  the  nose  on  to 
the  cheek,  imd  ending  at  a 
point  external  to  the  ala 
nasi  (Fig.  218,  a).  Tlie  soft 
parts  on  the  upper  lip  of  the 
wound  having  been  raised 
upwards  and  outwards,  a 
vertical  incision  Ls  oiade 
upwards^  through  the  nasal 
bone  to  the  nasal  spine  of  B- 
the  frontal,  and  a  second 
outwards  from  the  bony 
mar*fin  of  the  anterior 
nares  to  the  margin  of  the 
orbit  The  nasal  bone  and 
the  nasal  process  of  the 
superior  maxilla  are  then 
forcibly  displactjrl  upwards, 
together  with  their  fteri- 
'  osteum,  being  still  con* 
necte<l  with  the  frontal 
bone  by  skin,  periosteimi, 
And  mucous  membrane.  When  the  polyp  has  been  removed, 
I  the  l>ones  are  replaced  and  the  skin  united  by  suture. 

OUier'a  Operation-^ln  this  measure  the  nose  is  separated 
displaced  doimwarxls. 
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The  incision  conimenceB  iB  the  groove  where  the  ala  ^ 
the  cheek,  is  carried  up  along  the  side  of  the  nose,  is  then 
made  to  pass  over  the  root  of  the  nose  between  the  eyes^  and 
to  follow  a  symmetrical  course  upon  the  other  side  of  the  face 
(Fig.  219,  xi 

A  fine  bone-saw  is  now  taken,  and  the  nasal  bones  are 
wwn  in  the  line  of  the  skin  incision. 

As  large  a  section  of  the  bones  is  made  as  is  possible. 
Indeed,  the  saw  may  be  carried  sufficiently  far  back  to  just 
avoid  the  lachrjmial  sac  and  nasal  duct.  The  nose  thus 
separated  is  iurnod  dowiiwards.  The  septum  is  pressed  aside, 
and  the  site  of  the  operation  reached  ITie  operation  is  con- 
cluded by  adjusting  the  part  with  sutures. 

Comment— Of  the  comparative  merits  of  these  various 
measures  there  is  little  to  be  said.  As  a  whole,  they  must  be 
of  verj'  limited  application,  and  are  suited  rather  for  nasid 
than  for  naso-jjharyngeal  polypi.  They  provide  but  Uttle 
room  ;  and  if  the  attachment  of  the  growth  be  tx>  the  base  of 
the  skull,  at  the  roof  of  the  pharynx  these  operations  can 
avail  but  little.  If  the  attachment  be  to  the  anterior  part  of 
the  nasal  roof,  however,  one  or  other  of  these  measures  may 
be  employed.  The  published  cases  are,  up  to  the  present 
time,  very  few. 

Rouge's  Operation. — This  procedure  may  be  conveniently 
considered  in  this  place. 

It  affords  a  means  of  gaining  a  free  access  to  the  nasal 
cavities  without  making  a  scar  upon  the  face. 

The  operation  would  scarcely  be  carried  out  in  dealing 
with  naso-pharyngoal  polj^pi,  except  in  case^  in  which  the 
growth  was  very  small,  and  easily  reached  from  the  front  It 
is.  however,  of  adnnrable  service  in  dealing  with  eases  of 
obstinate  ozsena,  In  atlbrding  a  means  of  fully  examining  the 
nasal  cavities,  in  removing  carious  bone,  in  dealing  with  lupus 
of  the  nasal  mucous  membrane,  and  in  treating  tlip  iTM.re 
troublesome  forms  of  nasal  pol}qpus. 

The    operation    was    described   by    Dr    Rouge    in 
("  Nouvelle  Methode    pour    le    Traitement    Chirurgicai    i- 
rOzfene,"  Lausanne,  187:^).  ~ 

Precautions  having  been    taken  to  prevent  the  flow 
blood  into  the  pharynx  and  larynx,  the  upj>er  lip  is  forcil 
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raisud  by  an  assistant,  who,  leaning  over  the  patient's  head, 
draws  up  the  lip  by  taking  hold  of  it  at  the  angles  of  the 
mouth. 

Tha  surgeon,  with  scissors  curved  on  the  flat,  frees  it  from 
the  maxilla  by  cutting  the  mucous  membrane  atong  it^  line 
of  reflection,  from  opposite  the  bicuspids  of  one  side  to  a 
corresponding  point  on  the  other.  The  scissors  must  be  kept 
close  to  the  bone.  Tlie  cartilagiuoiis  septum  is  next  detached 
from  the  anterior  nasal  spine,  and  the  alar  cartilages  are  sejiar- 
ated  from  their  connections  with  the  maxilla.  The  adjacent 
parts  of  the  cheek  must  be  separated  as  far  as  is  necessary, 
in  order  that  the  upper 
lip,  together  with  the 
nose,  may  be  turned  up- 
wards towards  the  fore- 
head, and  the  anterior 
nares  well  exposed  for 
examination. 

After    the    operation 
the  parts  axe  merely  re-     y 

placed     No  sutures  are  v  *^ '^ -"'' 

needed.  The  nose  may  B-^ 
be  carefully  and  accu- 
rately supported  by 
means  of  cotton-wool 
and  a  bandage,  and  the 
mouth  should  be  kept 
clean  by  some  antiseptic 
wask 
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Boeckel's  Operation*      *-»  OlBerV  opentlon ;  B,  Gu^finji  operation;  c, 

[_  In    performing     this  i-»g*nbeck'.  ope™tion. 

^  operation  a  considerable  part  of  the  bone  around  the  margin 

of  one  nostril  is  sacrificed. 

The  skin  incision  commences  near  the  root  of  the  nose, 

and  is  carried  obliquely  along  the  side  of  the  nose  to  the 

groove  between  the  nostril  and  the  cheek     It  is  then  made  to 
iCiirve  backwards  and  downwards  for  some  Uttle  way  upon  the 

cheek     From  the  point  of  cummencement  of  the 
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another  cut  is  carried  inwards,  which  follows  the  lower  margm 
of  the  orbit.  A  tongue-shaped  flap  of  skin  is  thus  defined,  ihe 
base  of  which  is  outwards  (Fig.  218,  b). 

The  incision  is  carried  well  down  to  the  bon©  throughout 
With  a  Bmall  nigine  the  periosteum  is  separated  from  the 
lower  part  of  the  nasal  bone,  and  from  the  whole  width  of  the 
iiiusftl  pnicess  of  the  max  ilia,  care  being  taken  to  avoid  the 
lachrymal  sac  on  the  one  hand,  and  the  infraorbital  nenre 
on  the  other,  A  chisel  is  now  entered — ^first  to  the  inner  side 
of  the  infraorbital  canal,  and  the  maxilla  Ls  divided  nearly 
vertically,  the  incision  involving  the  whole  of  the  wide  base  of 
the  nasal  process  and  a  little  of  the  bone  beyond.  This 
chisel-cut  extends  into  the  nasal  cavity,  reaching  it  to  its 
floor. 

The  bone  is  now  divided  with  the  chisel  just  in  front  of 
the  lachrj^mal  sac,  anr!  a^ain  through  the  upper  part  of  the 
nasiii  process  and  the  lowur  part  of  the  nasal  bone,  the  instru- 
ment once  more  reaching  the  cavity  of  the  nose.  The  portion 
of  bone  thus  marked  out  is  now  entirely  removed.  The  lines 
of  the  bone  incisions  and  the  part  excised  are  shown  in 
Fig.  215,  D.  The  portion  removed  measiu^es  about  3  am.  in 
vertical  length,  and  about  2  cm.  in  width 

Tlio  nasal  cavity  is  now  extensively  exjKJsed,  and  to  obtain 
more  room  the  inferior  and  middle  turbinated  liones  are  re- 
moved. After  the  polyp  has  been  dealt  with,  the  flap,  com- 
posed of  the  periosteum  and  the  soft  parts,  is  carefully 
brought  into  position  by  means  of  sutures. 

Langenbeck*s  Operation.  —  A  tongue-shaped  flap  is 
miirkefl  *jut  from  the  tissues  of  the  face  ;  a  large  part  of  the 
tnaxilla  is  separated  by  the  saw,  and  the  fragment,  together 
with  the  soft,  parts  which  cover  it,  is  temporarily  displaced 
inwards.     The  following  are  the  steps  of  the  operation : — 

Two  semilunar  incisions^  both  convex  downwards,  are  made 
across  the  face.  They  are  widely  separated  towards  the  middle 
liiif. ,  liut  meet  externally.  The  upper  of  the  two  incisions  starts 
from  the  root  of  the  nose,  is  carried  just  below  the  inferior 
margin  of  the  orbit,  and  ends  a  little  behind  the  middle  of  the 
malar  bone.  The  lower  cut  starts  from  the  ala  of  the  noee^ 
and,  curving  across  the  cheek,  joins  the  termination  of  tbo 
upper  liicisiort 
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The  outer  end  of  the  united  incision  may  be  then  con- 
tinued a  littlo  way  along  the  zygomatic  arch  (Fig.  219,  c). 

The  knife  is  carried  throughout  well  down  to  the  bone. 
The  integument  should  not  be  reflected,  nor  even  disturbefi 
By  means  of  a  rugine  the  j>eriosteum  is  freed  along  the  lines 
of  the  incisions,  and  is,  moreover,  stripped  from  the  floor  of 
the  orbit  as  far  back  as  the  spheno-maxillary  fissure.  The 
origin  of  the  masseter  is  detached  from  the  exposed  part  of 
th**  malar  bone.  The  soft  parts  are  left  almost  entirely  un- 
disturbed, and  the  flap  must  not  be  detached  from  the  sub- 
jacent txjne  in  any  way. 

A  pointed  elevator  is  now  passed  below  the  zygomatic 
arch,  and  is  made  to  travel  horizontally  through  the  pterygo- 
maxillary  fissure  t*>  the  outer  wall  of  the  nasal  cavity.  It- 
end  may  be  made  out  by  the  forefinger  introduced  through 
the  mouth. 

The  elevator  having  been  withdrawn,  a  key-hole  saw,  with 
the  cutting  edge  upwards,  is  inserted  along  the  tract  made  by 
the  elevator,  and  is  made  to  divide  the  zygomatic  arch,  as 
represented  by  the  malar  bone,  and  is  so  carried  through  that 
bone  as  to  enter  the  spheno-maxillary  fissure.  It  shoidd  then 
follow  the  floor  of  the  orbit,  to  end  short  of  the  lachrymal 
bone  (Fig.  215,  F). 

(As  an  alternative,  the  bone  may  be  divided  in  the  line  of 
the  skin  cut,  and  the  orbital  plate  thus  spared) 

The  saw  is  removed,  and  is  once  more  introduced  through 
the  pterygo-maxlllary  fissure,  but  now  w^itb  the  cutting  edge 
downwards.  It  is  made  to  saw  through  the  walls  of  the 
antrum,  and  to  enter  the  anterior  nares  close  to  the  nasal 
floor.  It  foUows  very  nearly  the  line  of  the  lower  skin 
incision. 

An  elevator  is  once  more  introduced  into  the  pterygo- 
maxilhiry  fissure,  and  the  portion  of  tlie  maxilla  separated  is 
displaced  inwards,  together  with  the  skin  anrl  periosteum 
which  cover  it 

The  nasal  bone  and  the  nasal  process  of  the  maxilla  form 
the  hingo  about  which  this  large  fragment  is  bent  (Fig.  215, 
F  F). 

The  piece  is  displaced  upwards  and  inw^ards  until  thu 
free  portion  of  the  malar  bone  is  about  in  the  middle  of  the 
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face.  The  naso-plaaryngeal  cavity  is  now  well  exposed  After 
the  polypus  has  been  removed  the  bone  is  replaced,  and  the 
wound  cloned  by  many  points  of  suture.  No  sutures  are,  as  a 
rule,  needed  for  the  bone.  Its  slight  tendency  to  rise  up  can 
be  met  by  the  pressure  of  a  sponge.  No  drainage-tube  is  re- 
quired. A  chisel  may  be  employed  in  the  place  of  the  saw. 
As  the  bones  are  often  much  thinned  by  the  pressure  of  the 
tumour,  certain  of  the  steps  of  the  operation  may  be 
simphtied. 

Other  Operations.  —  Naso-pharyngeal  polj^i  have  been 
exposed  through  the  maxilla  by  removintf  other  segments  of 
the  bone.  The  partial  excision  practised  by  Gu^rin,  and  de- 
scribed on  page  726,  has  been  not  infrequently  made  use  of 
in  this  connection. 

The  whole  of  the  maxilla  has  been  excised  for  the  purpose 
of  exposing  a  naso-pharyngeal  polyp.  For  the  same  purpose 
the  whole  bone  has  been  loosened  from  its  connections,  and 
has  been  replaced  after  the  polyp  had  been  removed. 

Comment. — The  two  operations  described  provide  a  very^ 
fair  view  of  the  upper  naso-pharyngeal  region.  The  operation 
of  Boeckel  is  simpler,  and  possibly  less  dangerous,  but  it  pro* 
vides  less  room  for  dealing  with  the  polypoid  growth. 

Langenbeck's  operation  has  been  extensively  employed, 
and  h  probably,  of  the  various  methods  described,  the  one 
most  frequently  carried  out 

The  operation  is  difficult  and  tedious,  and  may  be  attended 
by  very  considerable  bleeding. 

In  both  these  procedures  the  alveolus  and  the  palatr*  are 
left  undisturbed.  The  oral  cavity  is  not  interfered  with,  and 
the  orbital  cavity  is  not  seriously  encroached  upozL  In  both 
cases,  however,  a  verj"  conspicuous  scar  must  result 

Results. — So  far  as  the  complete  removal  of  the  polyp  is 
concerned,  the  best  results  have  followed  those  opera tioas 
which  have  given  the  widest  view  of  the  naso-pharyngi**l 
region.  Certain  of  the  measures  above  described  provide  but 
little  room«  and  much  of  the  surgeon's  work  is  done  in  the 
dark  The  displaced  piece  of  bone — in  the  so-called  osteo- 
plastic resections — has  necrosed  in  whole  or  in  part  Some 
patients  have  died  of  the  immediate  eflects  of  the  operation, 
the  most  serious  element  being  haemorrhage^  others  have 
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succumbed  to  meningitis,  others  to  pyajmia.  The  mortality 
of  these  operations  has  been  roughly  estimated  at  about 
twenty-five  per  cent. 

It  must  be  confessed  that  recurrence,  even  after  what 
appears  to  be  a  very  complete  removal,  is  common. 

Out  of  thirty-nine  operation  cases  collected  by  Lincoln, 
recurrence  took  place  within  twelve  months  in  fourteen  cases, 
eight  deaths  followed  the  operation,  four  patients  may  be  said 
to  have  been  cured,  and  in  thirteen  the  conclusion  of  the  case 
is  not  noted. 
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CHAPTER   XXIIL 

Excision  of  the  Lower  Jaw. 

The  cJrcurastances  under  which  this  operation  is  carried  out 
are  nearly  idenlical  with  those  which  justify  like  excisions 
of  the  upper  jaw  (page  715). 

A  large  number  of  the  operations  are  partial,  and  only  in  a 
few  instances  is  it  necassary  to  remove  the  entire  bone,  ie., 
both  the  right  and  left  portions  of  the  maxilla. 

A  concise  account  of  the  history  of  the  operation  is 
given  by  South  (Chelius's  "  Surgery,"  voL  ii.).  Deadrick  (Amer. 
Med,  Rer.,  vol  vl,  page  516,  1826)  was  the  first  who,  in 
1810,  cut  away  the  side  of  the  lower  jaw  ;  in  1812  Dupuytren 
(Clinical  Lecture,  transL  in  Lancet,  voL  i,  1833,  i>age  5iS) 
sawed  off  a  large  portion  of  the  front  of  the  jaw;  in  1816 
Anthony  White  (CheUus,  vol  ii.,  page  991)  removed  half  a 
necrosed  jaw  from  the  socket;  in  1818  Astley  Cooper  ("'Sur- 
gical Essays,"  part  i,  page  179,  1818)  sawed  off  the  projecting 
part  of  the  chin  ;  in  1821  Graefe  {Graefe  ami  Vo7i  Walthcrs 
Joum.f  vol  iii,,  page  250, 1822)  removed  the  front  of  the  jaw, 
and  in  the  same  year  one  half  of  the  lower  jaw,  which  be 
oxarticulated,  and  the  patient  Uved.  Mott's  first  operation,  in 
which  half  the  jaw  was  removed,  by  sawing  through  the  chin 
and  across  the  ascending  branch,  was  performed  in  March, 
1822  {New  York  Med.  and  Phys.  Jowim,,  vol  i,  page  386) ;  his 
second,  in  which  he  exarticulated  one  half,  in  May,  1822, 
the  patient  dying  on  the  evening  of  the  fourth  day. 

Anatomical  Points.^The  general  features  of  the  bone 
and  of  the  muscles  attached  to  it  need  not  here  be  considered 
The  maxilla  is  composed  of  verj'  dense  hard  bone,  which  is 
somewhat  difficult  to  saw  or  to  cut  with  bone  forcepa  The 
bone  is  weakest  at  the  situation  of  the  bicuspid  teeth,  and 
strongest  at   the  symphysis.     Of  the  sockets  for  the  tcitbi, 
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those  for  the  incisors  are  the  smallest,  that  for  the  canine  is 
the  widest  and  the  deepest 

It  must  be  i^eniembL^red  that  with  the  loss  of  the  teeth  by 
a^e  the  alveolar  jiart  of  the  bone  becomes  absorbed 

The  parotid  gland  is  in  close  relation  with  the  temporo- 
maxillary  joint  and  the  vertical  ramus  of  the  jaw. 

The  course  of  Stenson's  duct  across  tho  masseter  is  re- 
presented by  a  line  drawn  from  the  lower  mar^n  of  the 
concha  to  a  point  midway  between  the  ala  of  the  nose  and 
the  red  margin  of  the  lip.  It  hes  about  a  tin^'er's-breadth 
below  the  zygoma,  having  the  transverse  facial  artery  above 
it»  and  the  facial  nerve  below  it  The  facial  nerve  is  re- 
presented by  a  line  drawn  across  the  parotid  gland,  in  a 
direction  forwards  antl  a  little  downwards,  from  the  spot 
where  the  anterior  border  of  the  mastoid  process  meets  the  ear. 

The  facial  artery  crosses  the  lower  border  of  the  jaw  at  the 
anterior  margin  of  the  masseter  muscla 

The  vessels  diAided  in  excising  the  lower  jaw  are  the 
ISaetal,  inferior  coronary  and  labial  (if  the  Uji  be  severed), 
mental,  masseteric,  inferior  dental,  and  mylo-hyoid. 

The  parts  in  danger  of  being  damaged  are  the  facial 
ner\^e,  the  internal  maxillary  artery,  temporo-maxillaiy  vein, 
auriculo-temporal  nerve,  external  carotid  artery,  gustatory 
nerve,  and  the  parotid,  submaxillary,  and  sublingual  glands. 

Instrimients  Reqtiired. — The  same  as  for  excision  of  the 
upper  jaw,  with  the  addition  of  a  small  saw  with  a  movable 
bock,  or  a  small  Butcher's  saw,  and  a  needle  in  a  handle  for 
securing  the  tongue  if  necessary. 


THE  REMOVAL  OF  ONE  HALF  OF  THK  LOWER  JAW. 

OperatioE, — The  patient  lies  upon  the  back,  with  the  head 
and  shoulders  raised,  and  with  the  trunk  close  to  the  edge  of 
the  table.  The  surgeon  stands  on  the  side  to  be  operated 
upon.  Some  tind  it  njore  convenient  to  stand  on  the  patient's 
right  in  dealing  with  either  side  of  the  maxilla 

The  head  is  turned  to  the  sound  de.  The  chief  assistant 
tak^es  his  place  opposite  to  the  surgeon.  A  second  helper 
stands  by  the  opt^rator  s  sida 

In  male  subjects  the  chin  will  have  been  already  shaved, 

1.    A  vertical   mcision  is   made   through   the   tissues  of 
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tho  cliin,  in  the  middle  line,  starting  just  below  the  ]ip»  which 
is  not  divided.  From  the  lower  end  of  this  another  incision 
is  carried  along  and  just  below  the  inferior  border  of  the  jaw 
for  its  entire  length,  and  is  then  directed  upwards  along  the 
posterior  margin  of  the  ascending  ramus,  to  end  opposite  to 
the  lobule  of  the  ear  (Fig.  213»  c). 

The  incision  is  carried  throughout  do^n  to  the  bone, 
except  in  one  place,  vis,,  where  the  knife  crosses  the  facial 
artery.     Here  the  wound  is  only  skin  deep. 

After  rhe  incision  has  been  made,  the  surgeon  retiuns  to 
the  spot  indicated,  exposes  the  facial  artery  by  dissection, 
secures  it  between  two  ligatures,  and  divides  it 

With  a  periosteal  elevator  or  rugine  the  muscles  attached 
to  the  external  surface  of  the  maxilla  are  rapidly  separated 
from  the  bone,  and  are  turned  up  with  the  integuments  in  the 
form  of  a  flap.  The  seiiaration  is  commenced  at  the  sym- 
physis, and  carried  backwarda  The  buccinator  and  masseter 
are  peeled  off  from  the  bone  in  this  part  of  the  operation.  The 
mental  and  masseteric  arteries,  together  with  some  smaller 
branches,  are  divided  at  this  stage. 

It  is  desirable  that  the  operator  should  keep  close  to  the 
bone. 

Tlie  cavity  of  the  mouth  is  now  opened  by  dividmg  the 
buccal  mucous  membrane  at  its  junction  with  the  alveolus. 

2.  TliG  surgeon  now  extracts  one  of  the  incisor  teeth^ — 
the  lateral  incisor  as  a  rule^ — and  with  a  key-hole  saw  divides  the 
jaw  vertirally  in  the  line  of  the  gap  (Fig.  2L5,G).  It  is  ofteo 
more  convenient  to  saw  the  bone  nearly  through,  and  then 
to  complete  the  section  with  suitable  bone-cutting  forcepa 
More  or  less  of  the  genio-hyoid,  genio-hyo-glossus,  and  digas- 
tric muscles  will  be  disturbed  in  clearing  the  inner  surface  of 
the  bone. 

3.  The  anterior  extremity  of  the  divided  maxilla  is  no 
drawn  ontwards,  and  with  a  blunt-pointed  knife  kept  close  to 
the  bone  the  surgeon  divides  the  attachment  of  the  mylo- 
hyoid muscle.  The  internal  pteiygoid  muscle  is  reached^  and 
may  be  conveniently  separated  from  the  bone  by  means  of  a 
periosteal  elevator.  The  lower  border  of  the  maxilla  is  twisted 
outwards,  in  order  that  the  whole  of  the  attachment  of  thd 
internal  pterygoid  muscle  may  be  dealt  with. 
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The  inferior  dental  artery  and  nerve  are  exposed  and 
divided.  In  this  part  of  the  operation  care  must  be  taken  to 
avoid  injury  to  the  sub-Uiijiifual  and  sub-maxillary  glands. 

4  The  anterior  part  of  the  jaw  is  now  forcibly  depressed, 
in  order  to  bring  the  coronoid  process  into  view  in  the 
posterior  part  of  the  wound. 

The  tendon  of  the  temporal  muscle  is  divided,  with 
scissors  curved  on  the  flat,  as  each  part  of  the  fibres  of  in- 
sertion is  successively  reached. 

Some  surgeons  divide  the  coronoid  process  with  a  chisel 
and  mallet,  and  subsequently  dissect  out  the  fragment  of  bone 
thus  isolated. 

The  jaw  is  still  further  depressed,  in  order  that  the  con- 
dyle may  be  brought  into  view. 

The  external  pterygoid  nuiscle  is  reached,  and  is  detached 
with  the  elevator  or  divided  with  scissors.  The  capsule  of 
the  joint  is  severed,  the  articulation  is  opened  and  the  condyle 
freed.  Throughout  this  stage  of  the  excision  the  jaw  should 
be  merely  depressed.  It  should  not  be  twisted  If  it  be 
much  everted  or  rotated  out,  the  internal  maxillary  artery 
may  be  brought  int/>  contact  w^th  the  neck  of  the  bone,  and 
may  be  accidentally  divided  or  even  torn. 

It  only  remains  now  to  cut  the  bone  free  of  its  few  surviv- 
ing attachmt^nts,  whirh  are  re]>re.sented  by  the  internal  lateral, 
stylo-maxillary  and  pterygo-maxillary  ligaments,  together  with 
more  or  less  fascia  and  the  remaining  fibres  of  the  outer 
pterygoid  muscle. 

All  bleeding  having  been  checked,  the  wound  is  united 
with  silkworm-gut  sutures.  The  chin  part  of  the  incision 
should  be  adjusted  with  especial  care.  A  drainage-tube  may 
be  introduced  into  the  hinder  part  of  the  wound,  and  retained 
there  for  twenty-foiu-  hours, 

A  dres&ing  composed  of  a  sponge  dusted  with  iodoform, 
and  kept  in  place  by  a  layer  of  wool  and  a  supporting  bandage, 
will  be  found  to  be  efficient. 

Comment.— This  operation  admits  of  very  little  variation. 
The  whole  of  one  side  of  the  maxilla  has  been  removed  with 
success,  through  the  mouth. 

Upon  no  reasonable  grounds,  however,  can  this  method  be 
Tecommended     It  is  true  that  no  skin- wound  is  made,  but 
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on  the  other  Land  the  scar  resulting  from  the  usual  wounC 
is  not  distigarmg,  nor  is  it  even  conspicuous.  In  attempting 
to  remove  the  maxilla  from  the  mouth,  the  surgeon  must 
find  his  movements  hampered  Considerable  damage  must 
be  intlit-led  upon  the  soft  parts  ;  there  is  great  risk  of  injuring 
the  internal  maxillary  artery,  and  efficient  drainage  ia  not 
provided. 

If  the  operation  be  carried  out  as  ad^nsed,  there  can  l:>e 
little  need  of  adopting  such  special  measures  for  meeting 
hiemorrhago  as  the  ligature  of  the  external  carotid  arterj%  or 
the  plugging  of  the  lar}^nx  after  tracheotomy.  It  is  only 
Mrhen  deahng  mth  large  and  vascular  growths  that  any  such 
precautions  are  suggested. 

Some  surgeons  carry  the  skin  incision  entirel}^  through 
the  lip.  This  procedure,  although  it  renders  the  clearing  of 
the  bone  more  easy,  is  not  necessar}^  Some  deformity  is  pro- 
duced,  and  the  adjustment  of  the  wound  cannot  be  so  care- 
fully carried  out.  The  point  is  not  of  primary  importano€v 
and  in  dealing  with  a  large  growth  the  knife  may  very 
properly  be  carried  through  the  thickness  of  the  lip. 

Whenever  possible,  the  symphysis  should  be  saved.  If  it 
should  be  necessary  to  remove  the  median  part  of  the  bona 
with  the  genial  tubercles,  then  the  tongue  must  be  prevented 
from  falling  back  U[)on  the  larrax  by  means  of  a  suitable  silk 
ligature  passed  through  its  tip. 

If  the  coronoid  process  be  unduly  long,  or  if  it  be  pressed 
forwards  by  the  growth  of  the  tumour,  it  may  hitch  against 
the  malar  bone  when  the  bone  is  depressed,  and  in  such  case 
must  be  divided  with  the  chisel  or  bone  forceps, 

*'  In  cases  where  the  jaw  has  been  extensively  thinned  or 
eroded  by  a  growth,  it  is  verj^  likely  to  fracture  under  the  de- 
pression which  is  required  to  bring  down  the  condyle.  If  this 
accident  occur,  removal  of  the  condyle  and  coronoid  process 
is  rendered  difficult,  as  the  latter  is  drai^Ti  upwards  undeir 
the  zj^goma  by  the  temporal  muscle.  The  removal  will  be 
facilitated  by  dragging  them  down  with  Uon-forceps  and 
detaching  the  temporal  tendon  with  blunt-pointed  sci&sors*' 
(JacobsonX 

In  dealing  with  growths  of  the  maxilla  it  is  undesirable 
that  the  periosteum  should  be  saved 
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In  excision  for  necrosis,  however,  it  is  important  that  as 
little  of  that  membrane  as  possible  should  be  sacrificed. 

PARTIAL  EXCISIONS  OF  THE  LOWER  JAW. 

Considerable  portions  of  the  jaw,  but  more  especially  of 
the  alveolar  part  of  it,  can  be  removed  from  the  mouth. 
Such  operations  are  frequently  called  for  in  dealing  with 
some  of  the  many  forms  of  epulis.  Such  a  segment  as  is 
shown  in  Fig.  215,  H  can  be  readily  removed.  In  eflFecting 
excisions  of  this  limited  character  the  chisel  and  mallet  are 
the  most  useful  instruments.  Or  the  saw  may  be  conveni- 
ently employed  for  the  vertical  incisions  in  the  bone,  and 
the  chisel  for  the  horizontal  cuts. 

It  is  well  that  the  teeth  in  the  involved  segment  should 
be  removed  should  any  still  remain.  The  surgeon  will  add 
greatly  to  the  difficulties  of  the  operation  if  he  attempts  to 
drive  a  chisel  or  a  saw  through  the  fangs  of  several  teeth. 

If  a  portion  of  the  body  of  the  bone  have  to  be  excised, 
then  it  is  always  well  to  approach  it  by  an  incision  made 
along  the  lower  border  of  the  maxilla. 

Attempts  to  remove  considerable  segments  of  the  body 
of  the  bone  through  the  mouth  are  most  unsatisfactory,  lead 
to  a  needless  mangling  of  the  soft  parts,  to  much  bleeding, 
and  to  a  sloughy  pouch  in  the  floor  of  the  mouth. 

The  external  incision  enables  the  surgeon  to  reach  the 
bone  readily,  to  deal  with  it  in  the  simplest  manner,  and  to 
drain  the  woimd  cavity  left  after  the  excision. 

Whenever  possible,  a  portion  of  the  lower  part  of  the  bone 
should  be  preserved,  or,  in  other  words,  the  lower  border 
should  never  be  divided  unless  it  is  inevitable. 

If  only  a  narrow  bar  of  bone  be  left  in  this  situation,  it 
will  prove  of  enormous  value,  not  only  in  the  after-treatment, 
but  also  in  so  far  as  the  resulting  deformity  is  concerned. 
The  free  use  of  the  chisel  enables  much  to  be  done  in  this 
direction. 

K  a  portion  of  the  maxilla,  through  its  whole  width,  has 
to  be  removed,  it  is  better,  as  Mr.  Heath  advises,  not  to 
complete  one  section  before  the  other  is  begun,  because  of 
the  loss  of  resistance  consequent  upon  breaking  the  continuity 
of  the  bona 
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Each  cut  should  be  carried  nearly  through  the  boi 
m».'an>4  of  the  saw.  and  should  then  be  completed  with  the 
bone-forceps. 

'*  The  removal  of  the  centnd  portion  of  the  jaw."  writes 
Sir  William  MacComiac,  •'  leads  to  considerable  functional 
troulile  latter,  from  the  difficulty  of  keeping  the  ends  apart 
and  preserving  the  paralleEsm  of  the  teetk  This  must  be 
striven  for  by  the  use  of  suitable  apparatus,  but  the  result 
la  usually  unsatisfactory." 

THE   REMOVAL  OF  THE   WTIOLE   OF  THE   I^WER  JAW, 


This  operation  has  been  performed  in  a  fair  number  o 
casca  In  Weber's  table  twenty  ciisen  are  alluded  to.  Tlie 
excision  is  reputed  to  have  been  first  carried  out  by  Blandin 
m  1848. 

The  procedure  requires  no  special  description.  The  ver- 
tical chin  incision  is  omitted,  and  the  knife  is  carried  along  the 
whole  of  the  lower  border  of  the  jaw  on  both  sides,  and 
terminates  posteriorly  in  the  manner  already  descril:»ed- 

The  After-treatment.— The  general  features  of  the  after- 
treatment  have  been  alluded  to  in  dealing  with  the  upper  jaw. 
The  main  difficulty  is  to  keep  the  mouth  sweet.  A  large 
pouch  is  left  in  the  floor  of  the  mouth,  and  in  this  pouch 
food  and  the  secretions  of  the  mouth  must  of  necessity  collect. 
and  here  they  are  apt  to  decompose.  If  no  care  be  Uikeu, 
this  piiUL'h  ticcomes  the  seat  of  the  foullest  possible  sloughs. 

It  is  xfdTj  difficult  for  the  patient  to  wash  the  mouth  out 
efficiently,  as  it  is  painftd  to  move  the  remaining  portion  of 
the  jaw,  and  even  to  move  the  head.  The  best  wash  is  a 
1-80  to  1-60  solution  of  carbolic  acid 

For  the  tirst  few  dajrs — if  possible,  for  the  first  ten  days — 
it  will  be  well  if  the  food  can  be  administc^red  through  a 
tube,  so  that  none  can  find  its  way  into  the  mouth.  If  this 
bo  done,  and  if  the  mouth  l>e  washed  out  every  hour  with 
a  gentle  stream  from  an  irrigator,  the  parts  can  be  kept  in 
excellent  condition,  and  healing  will  proceed  rapidly. 

Ifa  drainage-tnbe  be  employed,  it  should  l»e  remo%'ed  in 
twenty-four  hours,  and  the  escape  of  the  fluids  in  the  mouth 
through  the  skin-woimd  should  not  be  encoiunged  after  that 
tima 
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The  patient  should  occupy  the  sitting  position  as  much  as 
possible,  and  every  care  should  be  taken  that  he  is  well  fed. 
In  the  manner  of  feeding  I  have  usually  employed  the  nasal 
tube,  which  has  been  passed  after  a  little  cocaine  had  been 
introduced  into  the  nose  through  a  spray-producer. 

The  foulness  of  the  mouth  in  a  neglected  case  is  in- 
describable, and  the  persistent  attempt  to  avert  decomposition 
is  a  main  element  in  the  after-treatment. 

Results. — Mr.  Butlin  has  collected  104  cases  of  excision 
of  the  lower  jaw  for  tumour.  Of  these,  14  died  from  the 
effects  of  the  operation,  showing  a  mortality  of  rather  less 
than  14  per  cent. 

The  chief  causes  of  death  have  been  exhaustion,  pyaemia, 
erysipelas,  and  lung  complications. 

Speaking  of  malignant  growths  (sarcomata)  of  the  lower 
jaw,  Mr.  Butlin  considers  that  the  prognosis  in  subperiosteal 
sarcoma  is,  in  spite  of  early  and  free  operation,  very  bad,  on 
account  of  the  rapidity  with  which  the  disease  involves  the 
neighbouring  structures,  and  recurs  after  removal 

In  cases  of  central  sarcoma  the  prognosis  is  not  so  bad, 
provided  that  the  resection  of  the  bone  has  been  free,  and 
especially  when  the  growth  is  of  the  giant-ceUed  or  myeloid  type. 

OPERATIONS   FOR  THE  RELIEF  OF  CLOSURE  OF  THE  JAW. 

These  operations  are  only  adapted  for  severe  cases  which 
have  resisted  all  milder  measures,  and  in  which  the  closure 
or  the  anchylosis  is  such  as  to  cause  grave  inconvenience. 

So  far  as  the  bone  is  concerned,  two  operations  may  be 
employed  in  dealing  with  this  condition. 

They  are  susceptible  of  modification,  but  they  represent 
elementary  principles  in  the  treatment. 

One- operation  would  be  ranked  with  cuneiform  osteoto- 
mies; the  other  has  been  described  as  an  excision  of  the 
temporo-maxillary  articulation. 

The  two  procedures  are  Esmarch*s  operation,  and  the 
removal  of  the  condyle  of  the  lower  jaw. 

1.  Esmaxch's  Operation. 

In  this  operation  a  wedge-shaped  piece  ot  bone  is  removed 
from  the  horizontal  portion  of  the  maxilla,  with  the  intention 
of  estitblishing  a  false  joint 
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This  method  is  intonflfxl  for  those  cases  in  whieh  the 
trouble  is  ?ioi  limited  to  the  articulation.  It  Is  espec^ially 
eui  ployed  in  examples  of  closure  of  the  jaw  due  to  the 
contraction  of  cicatrices.  Such  contraction  is  apt  to  follow 
destructive  forms  of  inflammation,  of  which  camcrum  oris  is 
a  j^ood  example. 

The  wedge  of  bone  to  be  removed  oiust  be  taken  from  the 
horizontal  ramus  of  the  jaw,  anterior  to  the  masseter,  and  in 
front  of  the  contracted  tissues.  The  base  of  the  wedge  will 
be  below,  and  in  an  ordinary  case  in  an  adult  should  measure 
one  inch  and  a  tjiiarter.  The  apex  is  at  the  alveolar  border^ 
and  should  be  about  three-quarters  of  an  inch  in  width 
(Fig.  215,1), 

An  incision  some  two  inches  in  length  is  made  along  the 
lower  border  of  the  jaw  at  the  spot  at  which  it  is  intended  to 
remove  the  wedge.  The  bone  having  been  well  exposed  and 
the  ix*riostoum  tlivided.a  wedge  of  bone  is  removed  with  akey- 
iiole  saw,  aided  by  the  chisel  and  a  pi*riosteal  elevator.  After 
all  bleeding  has  been  checked  the  wound  is  closed  by  sutures. 

It  is  essential  that  juissive  movements  should  be  com- 
menced within  a  day  or  two  of  the  operation,  and  should  be 
rcgidarly  maintained.  By  rnearLS  of  screw  gags  and  graduated 
pieces  of  cork  the  patient  should  be  encouraged  to  open  the 
mouth  as  wide  as  possible,  and  to  cidtivate  active  movements 
of  the  new  joint.  Unless  care  be  taken  in  this  matter,  the 
trouble  is  very  apt  to  relapse.  If  great  pain  be  experienced 
in  moving  the  jaw,  then  the  passive  movements  may  be 
practised  under  gas  on  the  first  few  occasions. 

Very  good  results  have  been  obtained  by  this  method,  and 
very  useful,  though  one-sided,  mastieatorv^  power  is  obtained. 

2.  Excision  of  the  Condyle  of  the  Jaw. 

This  operation  is  identical  with  the  so-caUed  excision  of 
the  temporo-maxillary  articidation. 

It  has  been  carried  out  in  some  instances  of  suppurative 
joint-disejise.  Usually,  however,  it  has  been  applied  t^  ca^es 
of  chronic  rheumatoid  arthritis,  with  deformity  and  great 
impairment  of  movement,  and  to  cases  of  closure  of  the  jaw 
due  to  mischief  limited  to  the  articulation  itself! 

A  vertical  incision  is  made  over  the  site  of  the  joint 
condyle.     It  is  placed  anterior  to  the  tempc»rjiT  txrt.vx   star 


I 


OPERATIONS   FOB   ANCHYLOSIS    OF   THE   JAW,     751 

at  the  lower  margin  of  the  zygoma,  and  ends  below,  just  short 
of  the  transverse  facial  artery.  The  temporal  artery  may  be 
considered  to  ran  about  a  finger's-breadth  in  front  of  the 
tragus,  while  the  transverse  facial  artery  is  a  little  less  than  a 
finger's-breadth  below  the  zygoma. 

This  incision  may  be  joined  by  a  second  cut,  which, 
starting  from  its  upper  extremity,  follows  the  lower  margin  of 
the  zygoma  for  about  one  inch. 

The  triangular  flap  thus  marked  out  is  reflected  forwarda 
Care  is  taken  not  to  damage  any  branches  of  the  facial  nerve 
nor  any  lobe  of  the  parotid  gland. 

Such  fibres  of  the  masseter  as  come  into  \4ew  are  sepa- 
rated from  the  zygoma,  the  capsule  of  the  joint  is  exposed  and 
opened,  and  the  condyle  brought  well  into  view. 

The  neck  of  the  condyle  is  now  steadied  by  means  of  a 
small  blunt  hook,  and  is  divided  either  with  a  chisel  or  a  key- 
hole saw. 

The  condyle  is  then  seized  with  forceps,  and  is  twisted  out 
with  the  left  hand,  while  the  surgeon  severs  any  remaining 
connections  with  a  scalpel  held  in  the  right  Throughout  the 
whole  operation  it  is  important  that  all  instruments  employed 
should  be  kept  close  to  the  bone. 

If  necessary,  a  little  more  bone  at  the  base  or  root  of  the 
condyle  may  be  removed,  or  it  may  be  desirable  to  repeat  the 
operation  upon  the  opposite  side.  The  fibro-cartilage  is  not 
removed. 

A  small  drain  may  be  introduced  and  retained  for  twenty- 
four  hours,  and  the  wound  closed  with  suturea  Some  slight 
and  quite  temporary  facial  paralysis  may  exist  for  some  days 
after  the  operation. 

The  after-treatment  advised  in  connection  with  the 
previous  operation  must  be  here  employed. 

Unless  such  treatment  be  perseveringly  followed,  the  con- 
dition is  apt  to  relapse. 

The  results  obtained  have  been  on  the  whole  excellent 
A  typical  case  is  reported  by  llr.  Page  of  Newcastle  (Brit. 
Med:  Joum.,  Dec.  10,  1887).  Mr.  Page  has  treated  other  cases 
since  this  date  with  equal  success. 

There  is  nothing  to  commend  the  operation  of  removing 
the  condyle  through  the  mouth  without  external  wound. 
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?art  YIL 
TENOTOMY, 

INCLUDINa  OPERATIONS  FOR  THE  DIVISION  OP  CONTRACTED 
MUSCLES,   LIGAMENTS,   AND  FASCIA. 

The  term  tenotomy  is  applied  very  obviously  to  the  cutting 
of  a  tendon,  and  myotomy  to  the  division  of  a  muscla 

The  term  myo-tenotomy  has  been  appUed  to  such 
operations  as  involve  the  cutting  of  both  muscular  and 
tendinous  fibres,  as  in  the  usual  section  of  the  stemo-mastoid 
muscla  Mr.  R  W.  Parker  has  given  to  his  operation  for 
dividing  certain  ligamentous  structures  in  club-foot  the  name 
of  "  Syndesmotomy,"  id,  a  cutting  of  ligament  Aponeuro- 
tomy  has  been  associated  with  the  division  of  bands  of  con- 
tracted fascia. 

The  first  operation  of  tenotomy  is  ascribed  to  Roonhuysen 
of  Amsterdam,  who  divided  the  stemo-mastoid  tendon  in 
1670  ("  Historische  Heilcuren,"  Niimberg,  1674,  ob.  xxiL). 
All  the  earlier  operations  were  carried  out  by  the  open 
method  The  tendon  was  exposed  by  reflecting  the  skin,  and 
was  then  divided. 

Later,  we  find  that  a  knife  was  introduced  beneath  such  a 
tendon  as  the  tendo  Achillis,  and  that  that  structure  was 
divided  simultaneously  with  the  skin  that  covered  it 

Delpech  laid  down  the  principles  of  the  subcutaneous 
method  of  operating  as  practised  at  the  present  day 
(Chirurgie  Clinique  de  MontpeUier,  1823,  t  L,  page  184). 

It  is  remarkable,  however,  that  he  did  not  carry  out  his 
principles,  for  in  dividing  the  Achilles  tendon  he  made  a  cut 
on  each  side  of  the  tendon  one  inch  in  length. 

Astley  Cooper  ("  On  Dislocations  and  Fractures,"  6th  ed., 
1829,  page  476)  employed  the  subcutaneous  method  for 
dealing  with  contracted  fkscise  in  the  hand. 
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To  Stromeyer  is  due  the  mam  credit  of  introducing  the 
subcutaneous  method  into  practice.  He  first  applied  it  to  the 
AchUles  tendon  in  1S31. 

The  history  of  this  subject  is  admirably  dealt  with  in 
Dr.  Little^s  '* Treatise  on  Club-foot"  (London,  1839). 


GENERAL   CONSIDERATIONS. 

L  The  Subcutaneous  Method.  — The  object  of  thi^ 
method  is  to  divide  the  tendon  with  the  least  disturbance  of 
the  surrounding  partii,  and  with  the  smallest  possible  division 
of  the  skin.  Air  is  not  admitted  to  the  deep  wound ;  the  risk 
of  sepsis  is  thus  minimised,  and  the  sin-face  puncture  heals 
readily  and  surely.  Before  the  introduction  of  the  antiseptic 
method  of  treating  wounds,  the  sulK-utaneous  operation  was  all- 
essential  At  the  present  time  it  should  be  carried  out  whenever 
convenient  and  possible.  It  must  be  remembered,  however,  that 
in  the  subcutaneous  operation  the  surgeon  is  cutting  a  little  in 
the  dark,  and  in  dividing  such  tendons  as  that  of  the  tibialis 
posticus  and  the  st^rao-mastoid  considerable  damage  has 
been  inflicted  by  the  movements  of  the  invisible  blade 
beneath  the  skin.  Tliis  perhaps  more  especially  applies  to  fat 
infants  and  to  examples  of  extreme  defonnity. 

Since  the  conditions  which  rendered  the  subcuttmeous 
method  essential  are  now  no  longer  all'Lm[x>rtant,  it  is  well 
not  to  adhere  too  blindly  to  the  principle  ;  and  in  any  case  in 
which  the  tendon  is  diflBcult  to  discover,  and  in  which  its 
relations  with  nerves  and  vessels  are  complex  and  intimate  it 
is  better  to  return  to  the  open  method  of  the  older  surgeons, 
and  to  expose  the  area  of  the  operation  by  a  free  incision. 

With  these  exceptions  the  subcutaneous  operation  shotdd 
be  always  adopted 

There  is  no  need  to  draw  the  skin  aside  before  making  the 
puncture  in  order  that  the  wound  in  the  skin  may  not  cor- 
respond to  the  wound  of  the  deeper  parts  when  the  operation 
is  comjileta  Such  a  method  is  embarrassing,  and  adds  a 
needless  ditficulty  to  a  simple  procedure.  The  skin,  moreover, 
may  be  unnecessarily  cut  by  the  knife  against  which  it  is 
strained 

It  must  not  be  assumed  that  because  the  subcutaneoas 
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inethod  is  employed,  no  care  need   be  taken  to  ensure  an 
aseptic  environment  for  the  little  opuration. 

The   parts  shonld  be   ^s'ell   scrubbed   with  some  carbolic 
lution;    the   tenotomes   should    be    absolutely   clean,   and 
iould  be  placed  in  a  solution  of  carboUc  acid  before  being 
used. 

2.  The  Use  of  the  Tenotome. — The  tendon  or  band  of 
ia  to  be  divided  is  usually  unduly  prominent,  or  can  be 
readily  made  dist  inct     The  tendon  should,  if  possible,  be  so 
cut  as  to  avoid  opening  a  synovial  sheath. 

The  tenotome  should  be  lightly  held, as  one  would  hold  a  pen. 
Tlie  shar[>-pointed  instrument  is  carefiilly  introduced  close  to 
the  tendon,  and  makes  a  way  for  the  blunt-pointed  instrument 
t  is  essential  that  it  should  make  an  ample  pass^e  for  the 
blimt-pointed  tenotome,  and  therefore  the  cutting-point  may 
need  to  be  moved  Ireely  to  and  fro  in  the  region  of  the  tendon. 
If  this  be  not  done,  the  blunt  tenotome  may  have  to  be  forced 
to  its  destination  through  tissues  that  have  been  merely 
punctured- 

The  sharp  tenotome  is  withdrawn,  and  the  blunt  instru- 
ment introduced,  with  the  blade  **  flat " — that  is,  in  a  line  with 
the  line  of  the  skin  wonnri 

The  instnmient  should  throughout  be  kept  close  to  the 
tendon  or  band  to  be  divided,  and  care  must  be  taken  to 
avoid  damage  to  adjacent  vessels  or  nerves.  The  breaking  of 
the  point  of  the  tenotome  against  the  bone  ia  not  a  very 
infrequent  accident. 

As  the  tenotomes  are  being  introduced  the  tendon  shoidd 
he  only  stretched  to  such  an  extent  as  is  necessary  to  render 
its  position  distinct.  It  needs  to  be  stretched  to  its  utmost 
when  its  tibres  are  being  divided,  but  this  tension  may  be  a 
Uttle  relaxed  as  the  last  strands  are  being  cut.  The  t^^ndon  is 
divided  with  a  sawing  movement ;  it  cuts  i^dth  a  creaking 
soimd  or  sensation,  and  yields  finally  with  a  snap.  A 
common  source  of  failiu'e  after  this  operation  is  due  to  an 
incomplete  division  of  the  t*aidon. 

The  left  forefinger  should  be  kept  upon  the  skin  at  the  site 
the  operation,  in  order  that  the  movements  of  the  teno- 
tes  beneath  the  integiuaent  may  be  followed  and  guarded* 
It  is  not  usually  desirable  to  do  the  whole  operation  with 
w  w  2 
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the  sharp  tenotome  only.  In  dealing  with  certain  bands  of 
contracted  fascia  and  some  few  tendons,  the  one  instrument 
may  be  employei  But  in  most  cases,  especially  when  the 
tendon  is  surrounded  by  tissues  of  importance,  the  two  instru- 
ments should  be  made  use  of — the  sharp-pointed  tenotome  to 
divide  the  skin  and  the  fascia  about  the  tendon,  and  the  blunt- 
pouited  instrument  to  sever  the  tendon  itsel£ 

This  operation  d  dev^  temps  involves  a  little  more  time, 
find  is  a  little  less  brilliant,  but  it  is  safer  and  mure 
satisjGaLCtory, 

3.  The  After-treatment.— The  operation  is  practically 
bloodless,  and  the  only  dressing  needed  is  a  pledget  of  wool 
dusted  with  iodoform.  In  forty-eight  hours  the  Uttle  puncture 
may  be  considered  to  be  healed. 

The  only  factor  in  the  after-treatment  which  has  been  the 
subject  of  much  diSerence  of  opinion  has  to  do  with  the 
adjustment  of  the  limb  after  the  tenotomy. 

The  discussion  upon  this  subject  has  been  practically 
limited  to  the  treatment  of  cases  of  club-foot,  and  the  que-^ 
tion  has  been^Should  the  foot  be  immediately  re-stored  to  its 
normal  position  after  tenotomy,  or  should  it  be  put  up  for  a 
while  in  the  deformed  or  original  position  ? 

The  following  book  and  papers  bearing  upon  the  matter 
may  be  consulted: — "Congenital  Club-Footi  its  Nature  and 
Treatment"  by  R  W,  Parker,  1887 ;  and  articles  by  Dr  R 
Sayre  (Alabavui  Med.  and  Surg,  Jtmrnal,  July,  1886),  Mr 
Howard  Marsh  (Lancet,  Feb.  l«th,  1888),  Discussion  on  the 
Operative  Treatment  of  CluU-Foot  (British  Medical.  Jounutl, 
Oct  27th,  1888),  and  a  paper  by  Mr.  Walsham  (Lanrtt,  iia} 
19th,  1888).  Mr,  Walsham  gives  the  following  general  review 
of  the  subject,  and  with  his  conclusions  my  own  experience 
leails  me  to  agree : — *'  As  regards  the  restoration  of  the 
foot  after  tenotomy,  there  may  be  said  to  be  three  cliief 
methods  in  vogua  fl)  The  dow,  in  which  the  ends  of  tlie 
tendon  are  placed  in  contact  for  a  few  days,  and  after  uniou 
has  taken  place  the  new  material  unitiog  the  ends  is  slowly 
stretched,  (2)  The  rapid,  in  which  a  slight  interval  k  I^ft 
between  the  ends  of  the  tendon,  and  the  foot  placed  in  piaster 
of  Paris  for  a  week,  after  which  the  plaster  is  reapplied  twice 
or  thrice,  at  intervals  of  about  a  week,  the  foot  on  each  occ4isjoii 
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being  foreed  into  a  better  position/'    (This  method  i&  advo- 
cated  by   iln   Howard   Mar»h.)      "And   (3)    the   immediate 
■  method,  in  which  a  considerable  space  is  left  between  the  ends 
of  the   f^ivided  tendon,  the   foot  being   at  onee  secured  in 
the  normal  position  in  plaster  of  Paris.**  Mr.  Walshara  having 
pointed  out  that  the  rapid   method  is  a  great  improvement 
—^  upon  the  slow,  and  that   the   imjiiediate  method  is  a  still 
B  further  advance  upon  the  rapid,  concludes  as  follows :^ — "The 
~   advantages    of    the    ImvieilMte,    method,   as   well   as    of   the 
rapUI  method  over  the  sloiv,  are — lireat  saving  of  time,  and 
the  doing  away  with  the  necessity  of  an  expensive  extension 
apparatus.      The  disadvantages    attending    the    rftpid,    but 
'       which  do  not  apply  to  the  immediate,  are — That  considerable 
H  pain  is  often  caused  by  tlie  force  which  has  to  be  employed  in 
H  stretching  the  uniting  material  at  each  changing  of  the  plaster, 
V  and   that    in    severe    east's    the    reparative   material   cannot 
always  be  stretched  sufficiently  to  overcome  the  deformity, 

tand  It  is  occasionally  necessary  to  re-divide  the  tendon."  It 
has  been  clearly  shown  that  in  both  the  fupid  and  the  vmTne- 
diate  methods  there  is  no  failure  in  the  uniting  material  which 
joins  the  ends  of  the  divided  tendon,  nor  has  the  uniting  band 
remained  weak  or  elongated.  The  possibility  of  this  oceurreuco 
has  been  the  main  argument  in  favour  of  the  slow  method, 
^m  The  above  remarks  refer  for  the  most  part  to  infants  and 
^T  children.  In  dealing  with  large  tendons^such  as  the  tendo 
Achillis  in  adults^-it  is  desirable  still  to  adhere  to  the  slow 
method,  to  allow  the  limb  to  remain  for  some  days  or  a  week 
in  the  defonned  attitude,  and  then   to  gradually  correct  the 

PfaLe  position.  In  not  a  few  instances  in  which  the  Umb  has 
been  adjusted  in  what  may  be  termed  the  normal  position, 
after  the  accidental  rupture  or  division  of  a  large  tendon  in  an 
adult,  the  union  between  the  separated  ends  has  been  feeble 
and  inefficient. 

4.   The   Instrmments   Used.  —  Sharp  and   blunt-pointed 

tenotomes,  with    straight   blades,  are    the   only  instniments 

^  needed.    Tliese  knives  nmst  vary,  both  in  sisie  and  strength, 

H  according  to  the  proportions  of  the  structure  requiring  divi* 

sion.     There  should  be  a  mark  upon  the  handle  to  indicate 

tthe  position  of  the  cutting  edge  when  the  blade  is  out 
of  view. 
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The  sickle-shape<l  teiiutomy  knito  is  seldom  used  in  Great 
BriUuD,  and  figures  in  Imt  few  English  catalogues. 

PARTICULAR    OPERATIONS, 

Tibialis  Aiiticus  Tendon. — This  tendon  descends  through 

the  innermost  sheath  of  the  annular  ligament,  and  crossing 
the  ankle-joint,  astragalus,  scaphoid,  and  internal  cuneifonn 
bones,  is  inserted  into  the  inner  side  of  the  last-named  bone 
and  the  base  of  the  first  metatarsal  bone.  The  synovial 
sheath  which  accompanies  it  extends  upwards  for  some 
distance  above  the  level  of  the  malleoli  A  small  bursa  lies 
beneath  the  tendon  as  it  crosses  the  cuneiform  bone. 

This  tendon  is  usually  divided  as  it  is  crossing  the 
scaphoid  bone,  and  consecjuently  about  one  inch  above  its 
insertion.  At  this  point  it  should  be  free  of  it^  sj^novial 
sheath.  The  dorsal  is  pi  (lis  vessels  lie  to  the  outer  side,  witJi 
the  extensor  proprius  pollir^iii  tendon  intervening 

111  cases  of  congenita!  elub-foi>t  the  tendon  is  displaced 
inwards,  and  is  nearer  to  the  malleolus.  It  is  readily  ma^le 
prominent 

Openttion.'-^Th^  surgeon  stands  on  the  outer  side  of  the 
linib  in  the  case  of  either  tendon.  The  as&istjmt,  who  t-akes 
Ills  place  opposite  t^^  him,  grasps  the  foot  with  one  hand  and 
the  leg  with  the  other  The  foot  is  held  in  the  [K)sition  of  ex- 
tension and  abduction,  and  the  tendon  is  defined  The  sharp 
tenotome  is  then  entered  vertically  upon  the  out-er  side  of  thi* 
tendon,  and  is  pushed  downwards  until  it  has  rearh«*d  a  p«iint 
below  the  level  of  tliL'  triidoo.  The  operators  left  foretingi*r 
is  kept  over  the  skin  »i]>un  the  plantar  side  of  the  tendon  us  n 
guard  ii]M>n  the  instrument.  The  tendon  is  put  on  the  stretch. 
The  sharp  tenotome  is  withdrawn,  and  the  blunt-pointed  one 
inserted  in  its  place.  After  it  has  reached  the  depth  aiHiuired 
by  the  first  instrument  (who.se  tract  it  exactly  follo\N^)  the  foot 
is  relaxed,  am!  tlat  blunt  point  is  pushed  nearly  horizontally 
beneath  the  tendon,  and  may  be  felt  on  its  plantar  side.  The 
tendon  is  once  moi-e  put  upon  the  stretch,  and  is  divided  by 
cutting  upwards  towards  the  skin.  The  left  forefinger  lies 
upon  the  skin  over  the  edge  of  the  knife,  and  fonns  a  certain 
che<'k  to  its  movement.  The  surgeon  cuts,  indeed,  upon  the 
left  finger,  the  skin  intervening. 
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Tibialis  Posticus  Tendon, — The  tendon  becoine.s  free  of 
muscular  fibres  abmit  the  level  of  the  tibio-iibular  articulation. 
It  grooves  the  back  of  the  inner  malleolus,  running  in  the 
innermost  oompartinent  of  the  internal  annular  ligament. 
Behind  the  malleolus  it  is  invested  in  a  synovial  sheath. 
The  flexor  lon^us  digitorum  tendon  lies  next  to  it  (to  it>  outer 
side),  and  is  provided  with  a  sepiirate  sviiovial  sheath.  Ex- 
ternal to  this  latter  tendon  run  the  posterior  tibial  vessels. 

The  tendon  is  usiidly  dividttd  above  the  point  of  eom- 
niencement  of  its  sjmovial  sheath,  i.e.,  about  tlie  level  of  the 
base  of  the  malleolus,  and  therefore  above  the  inner  annular 
ligament.  The  tendon  is  here  easily  approaehed,  and  Ls  at 
some  distance  from  the  blood-vessels,  Weis  and  Aelpeau 
lecoramended  division  of  the  tendon  at  its  insertion  into  the 
scaphoid  bone.  No  advantage  has  been  claitned  for  this 
method,  and  it  is  inapplicable  to  infuuts. 

The  tendon  has  been  severed  a  little  way  below  the  tip  of 
the  malleohis.  The  selec^tion  of  this  point  is  to  be  eon* 
demned.  The  synovial  sheath  must  be  opened  ;  the  tendon 
lies  close  to  the  ankle-joint,  and  is  in  more  intimate  relation 
with  the  accompanying  blood-vessels  than  it  is  at  the  spot 
usually  selected. 

Opetnti&n. — The  surgeon  stands  to  the  outer  side  of  the 
limb  in  the  case  of  either  tendon.  The  assistant  faces  him, 
and  grasps  the  foot  with  one  hand,  and  the  leg  with  the  other 

The  position  of  the  tendon  is  made  out,  and  the  foot  is 
held  a  little  extended  and  abducted,  and  is  so  turned  as  to 
lie  u|>on  its  outer  side. 

The  surgeon  seeks  for  that  point  on  the  inner  surface  of 
the  tibia  where  the  malleolus  joins  the  shaft  of  the  bona 
He  reaches  this  i>oint  by  following  the  posterior  margin  of 
the  malleolus.  The  spot  in  question  will  be  about  a  tinger*s 
breadth  above  the  tip  of  the  malleolus  in  the  infant,  and 
alK>ut  one  and  a  half  to  two  inches  above  that  process  in 
the  adult.  It  is  really  on  the  shaft,  and  is  above  what  would 
be  called,  anatomically,  the  base  of  the  malleolus. 

The  surgeon  Hxes  his  left  thumb-nail  upon  the  margin 
of  the  bone,  and  enters  the  sharp  tenotome  vertically  between 
the  tibia  and  the  tendon,  using  the  nail  as  a  guide. .  Th© 
instrument  should  Ije  kept  as  near  as  possible  to  the  bone. 
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If  properly  inserted  it  will  remain,  as  Mr*  Heath  has  point t 
out,  tixed,  without  any  support  of  the  hand.  The  tendnii 
should  not  be  too  tightly  stretched  at  this  stage  of  the 
operation. 

The  fascia  about  the  tendon  should  be  freely  divided  by 
moving  the  point  of  the  instrument  to  and  fro,  but  without 
enlarg:ing  the  skin- wound.  Unless  this  be  done,  a  proper 
way  may  not  be  made  for  the  blunt-pointed  instniment. 

As  the  sharp  tenotome  Ls  withdrawn  the  blunt  one  is 
introduced^  the  edge  is  turned  towards  the  tendon,  the 
tendon  is  put  upon  the  stretch  and  is  divided  by  cutting 
from  the  bona  The  left  forefinger,  placed  over  the  site  of 
the  tendon,  forms  a  guide  and  a  guard.  The  tendon  of  the 
Hexor  longus  digitorum  is  usually  cut  at  the  same  time,  and 
is  often  divided  unconsciously. 

The  assistant  should  judiciously  relax  the  strain  upon 
the  tendon  as  its  fibres  are  divided. 

It  is  obvious  that  if  Httle  care  be  taken  the  knite  may 
cut  through  both  the  tendons,  as  through  tightly-drawn  corcls^ 
and  may  wound  the  main  artery  beyond. 

If  the  blood-vessels  should  be  divided,  well-adjusted 
pressure  must  be  at  once  aj»plied  to  the  spot 

Singularity  little  trouble  appears  to  have  supervened  in 
examples  of  this  accident 

The  position  of  the  tendon  may  be  difficidt  to  make  out 
in  a  case  of  talipes  varus  in  an  infant,  and  in  connection 
with  this  point  the  following  observations  by  Dr.  Littbr  may 
be  quoted : — *'  When  the  surgeon  cannot  feel  the  tendon,  it 
is  ]>ractically  quite  sufficient  to  make  out  the  inner  odge 
of  the  tibia,  about  a  finger's -breadth  above  tbe  lower  enil 
of  the  inner  malleolus :  or  shoidd  there  be  any  difiiculty  in 
defining  this  ridge  of  bone  in  consequence  of  the  fatness  of 
the  limb,  the  eareful  insertion  of  the  knife  exactly  midway 
between  the  iinterior  and  posterior  borders  of  the  leg,  on 
its  inner  aspect,  will  be  an  exact  guide  to  the  position  of 
the  tendon,  not  forgetting,  as  anatomy  teaches  us,  that  an 
incision  made  a  little  in  front  of  this  lino  might  wound 
the  internal  saphenous  vein  and  nerve ;  and  if  made  beliind, 
would  run  the  risk  of  dix'iding  the  flexor  communis  ditrit- 
orum,  instead  of  the  tibialis   j>osticus ;  or   the   knife   migbt 
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pass  posterior  to  the  former  tendon,  and,  if  carried 
deep  enough,  might  woinifl  the  artery  and  nerve  without 
touching  any  tentlon  whatever/' 

Plantar  Fascia,  Muscles  and  Ligaments  of  the  Sole  of 
the  Foot. 

These  operations  are  concerned  principally  with  cases  of 
congenital  taHi^es  vanis,  and  notably  with  such  examples  as 
are  associated  with  considerable  incurving  of  the  sole.  In 
the  pra<?tice  of  some  surgeons  these  plantar  operations  con- 
stitute the  sole  operative  treatun^nt  of  club-foot,  if  exception 
be  made  of  tenototny  of  the  tendo  Achillis. 

The  plantai*  fascia  consists  of  a  central  and  of  two  lateral 
portions.  The  central  part — which  was  originally  the  plantar 
portion  of  the  plantaris  tendon — Is  the  segment  dealt  with. 
Its  great  density  is  well  known.  It  splits  up  into  slips  for 
the  toes  in  fronts  while  behind  it  becomes  much  narrowed^ 
and  is  attached  to  the  inner  tubercle  of  the  os  calcis. 

It  is  closely  connected  with  the  flexor  brevis  digit* »rum 
muscle,  which  it  covers.  The  ultimate  fibres  of  this  fascia 
are  intimately  associated  with  the  skin. 

Simple  Divisijon  of  the  Plantar  FuhcUi. — The  sole  of  the 
foot  is  well  exposed,  and  the  limb  is  firmly  held  by  an  assist- 
ant The  resisting  bands  of  the  plantar  fascia  are  made 
out  by  putting  the  parts  upon  the  stretch.  The  part  usually 
divided  will  be  a  little  in  front  of  the  attachment  of  the 
fascia  to  the  os  calcis,  or  close  to  the  transverse  markings 
near  the  heel,  which  are  conspicuous  in  severe  talipes  varus 
(Fig,  220). 

A  very  tine,  narrow,  and  short-bladed  tenotome  is  em- 
ployed, and  is  introduced  between  the  fascia  and  the  skin. 
The  edge  having  been  turned  towards  the  resisting  band,  it 
is  divided  by  cutting  towards  the  depths  of  the  sole,  i,e,, 
away  from  the  skin. 

The  depth  to  which  the  cutting  is  continued  must  depend 
upon  the  thickness  of  the  contracted  tissue. 

The  surgeon  would  naturally  avoid  points  where  the  fascia 
has  become  closely  attached  to  the  skin. 

As  a  rule  the  contracted  tissue  wUl  need  to  be  severed 
at  several  points,  and  these  multiple  punctures  are  more 
efficacious  than  one  single  incision. 
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astragal o-scaphoid  ball-and-socket  joint,  which  is  really  the 
onu  on  which  the  iiicurvation  of  the  foot  hinges.  In  doing 
this  the  external  {vlantar  nerve  is  woimded,  but  in  my 
experience  it  always  unites — at  least,  never  loses  its  function. 
So  also  the  internal  plantar  artery  is  divided  ;  but  it  is  a 
small  vessel,  and  never  gives  trouble,  the  fur>t  heuv*  nourished 
by  the  deep  plantaj  arch  from  the  external  plantar  artery 
In  uiy  own  experience,  involving  a  large  nninher  of  opera- 
tions, antl  in  the  practice  of  others  who  adopt  my  opcniiioii, 
including  most  of  those  who  have  been  educated  in  this 
university  and  others  who  have  read  my  papers,  not  an 
accident  has  ever  occuri'ed  from  this  somewhat  heroic 
incision ;  but  it  has  been  attended  with  most  fortunate 
results"  (Brit  Med  Journ.,  October  27,1888).  This  opera- 
tion is,  as  the  author  obsei-ves,  heroic,  and  will  pi-obably  not 
conmiend  itst-lf  to  eautiuus  surgeons. 

Purker^B  Operation — SyTuifsmotamy. — In  cases  of  con- 
genital talipes  vams  in  children  ^Ir.  R.  W.  Parker  is  disposed 
to  attach  nuich  more  importance  to  the  division  of  ligaments 
and  the  plantar  fascia  than  to  pure  tenotomy.  "  With  the 
exception  of  the  tendo  Achillis,"  he  writes,  "  I  think  tenotomy 
in  chib-foot  might  be  almost  abandoned  as  a  se|>arate  and 
independent  operation.  Tlie  two  other  tendons  most 
frequently  cut  are  the  tibials,  anterior  and  posterior  I 
believe,  if  it  is  necessary  to  divide  them,  that  it  should  be 
done  simiiltxmeously  with  the  ligaments  with  which  they 
are  closely  associated,  and  this  is  most  advantageously 
done  at  or  near  their  insertions,  where  they  spread  out  as 
Hbrous  expansions  closely  blended  with  the  capsular  liga- 
ments connecting  the  head  of  the  astri^alus  with  the 
scaphoid,  the  scaphoid  with  the  internal  cimeifonn,  and  this 
latter  mth  the  base  of  the  first  metatarsal  bone,  all  these 
joints  being  much  approximated  by  the  incineration  of  the 
inner  border  of  the  foot"  This  ligamentous  tissue  Mr. 
Parker  cnlLs  the  astragalo-scaphoid  capsule,  imd  he  en- 
deavours to  combine  a  division  of  it  with  simultaneous 
division  of  the  two  tibial  tendons.  He  terms  the  operation 
•*  Syndesmotomy." 

The  site  chosen  for  this  combined  section  of  ligaments  and 
tendons  is  a  spot  a  little  below  and  in  front  of  the  tip  of  the 
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inner  malle.  jIus,  over  the  site  of  the  astragalo-scaphoid  joint, 
and  in  the  situation  of  the  transverse  mark  near  the  heel 
which  is  to  be  observed  in  severe  talipes  (Fig,  220).  Twoj 
tenotomes  are  needed — an  ordinary  sharp-pointed  tenotome, 
and  a  curved  one  of  sickle  shape  with  a  cutting  edge  about 
half  an  inch  in  length. 

The  Op^ratioii. — The  foot  is  so  placed  as  to  fully  exp59©j 
its  inner  border,  and  is    tirmly  hold;    the    position    of  the 
tendons  and  the  arteries  is  made  out  so  far  as  is  possible. 

At  the  spot  above  mentioned  the  sharp  tenotome  is 
enterei  It  should  ent^r  in  front  of  the  bifurcation  of 
the  posterior  tibial  artery,  and  behind  the  posterior  tibial 
tendon.  The  knife  is  pushed  forwards  and  outwards 
under  the  skin  until  a  spot  on  the  dorsrun  is  reached 
just  internal  to  the  anterior  tibial  artery  The  sha 
instruraent,  which  has  made  a  tract  merely,  is  withdrawn.^ 
The  i!ur\'ed  tenotome  is  now  inserted  flat-wise  under  the  skin, 
and  follows  the  subcutaneous  course  already  made  mitU  its 
point  can  be  felt  over  the  tibialis  anticus  tendon.  The  edge  is 
turned  towards  the  tendon,  and  is  made  to  cut  to  the  bone. 
It  severs  the  tendon,  and  as  it  is  withdraT^Ti  is  made  in  like 
manner  to  cut  the  dense  ligamentous  tissue  already  described 
Just  as  it  is  being  withdrawn  it  is  made  to  sever  the  tendon 
of  the  tibialis  posticus. 

During  the  introduction  of  the  instruments  the  foot  is 
relaxed  During  the  cutting  of  the  tissues  it  is  put  upon  the 
stretch,  and  the  \aelding  of  the  divided  ligaments  and  tendon 
is  made  very  evident 

Although  the  internal  saphenous  vein  must  lie  across  the 
incision,  the  bleeding  is  usually  quite  insignificant 

This  D|icration  has  been  extensively  adopted,  and  has  been 
attended  with  a  considerable  degree  of  succesa  It  has  an 
advantage  over  the  procedure  advised  by  Dr.  Buchanan  in 
far  as  it  is  more  precise  and  less  heroic.  Now  that  the  treat 
ment  of  wounds  is  conducted  upon  precise  and  successfirl 
principles,  there  is  no  reason  why  the  subcutaneous  method 
ahould  be  adhered  to  in  this  or  allied  operations. 

The  parts  to  be  severed  might  be  exposed  by  turning  up  a 
small  flap  of  skin,  which  could  be  replaced  and  secured  by 
sutures  after  the  diviijion  had  been  completecL 


TENOTOMY.  765 

Tendo  Achillis. — This  very  powerful  tendon  measures  in 
the  adult  some  four  and  a  half  inches  in  length,  three-quart ei-s 
of  an  inch  in  breadth,  and  a  quarter  of  an  inch  in  thick- 
ness. 

It  is  best  divided  at  its  narrowest  part,  i.e.,  about  one  inch 
above  its  insertion 

Operation, — The  patient  may  lie  upon  the  back,  with  the 
body  a  little  rolled  over  towards  the  aflfected  side. 

The  foot  is  so  turned  as  to  lie  entirely  upon  its  outer 
side,  and  a  small  cushion  placed  beneath  the  lower  part  of  the 
leg  will  carry  the  heel  oft*  the  table. 

The  surgeon  stands  to  the  outer  side  of  the  limb,  in  the 
case  of  both  the  right  and  the  left  foot 

An  assistant  standing  by  his  side  holds  the  foot  Another 
assistant  may  steady  the  leg. 

The  tendon  having  been  defined  is  rendered  a  little  tense, 
but  is  not  fully  stretched.  The  sharp  tenotome  is  entered 
vertically  at  the  inner  margin  of  the  tendon,  and  is  pushed 
downwards — in  the  present  position  of  the  foot — imtil  it  has 
reached  the  outer  side  of  the  tendon,  where  its  point  can  be 
indistinctly  felt  The  sharp-pointed  instrument  is  now 
replaced  by  the  blunt,  which  follows  the  tract  already  made 
until  its  point  can  in  turn  be  detected  through  the  skin. 
The  instrument  must  be  kept  very  close  to  the  tendon.  The 
tendon  is  now  put  well  upon  the  stretch,  and  the  cutting 
edge  having  been  turned  towards  the  surface,  the  tense  cord  is 
divided  with  a  sawing  movement,  the  left  forefinger  resting 
upon  the  skin  over  the  site  of  the  operatioa 

The  divided  ends  separate  with  a  snap,  and  unless  care  be 
taken  just  at  the  time  when  the  tendon  gives  way,  the 
integuments  covering  it  may  be  divided  by  the  suddenly- 
liberated  knife. 

The  short  saphenous  vein  lies  very  near,  and  usually  just 
anterior  to,  the  outer  margin  of  the  tendoa  The  nerve  which 
accompanies  it  is  as  a  rule  anterior  to  the  vein  at  a  point  one 
inch  above  the  heeL  The  only  structure  in  near  relation  to 
the  inner  border  of  the  tendon  is  the  unimportant  calcaneo- 
plantar  nerve. 

Nothing  but  the  grossest  clumsiness  could  place  the 
posterior  tibial  vessels  in  danger. 
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The  beginner  is  apt  to  fall  into  two  errora  In  the  first 
place,  he  does  not  push  the  knife  far  enough  towards  the  outer 
side,  and  as  a  result  leaves  the  most  external  tibres  of  the 
tendon  undivided ;  or,  on  the  other  hand,  in  his  anxiety  to 
keep  close  to  the  tendon,  he  may  thrust  the  sharp  instrument 
through  its  deeper  fibres,  which  at  the  completion  of  the 
operation  are  left  uncut 

Some  surgeons  let  the  patient  lie  upon  the  face,  with  the 
foot  overhanging  the  end  of  the  table.  They  sit  to  operate, 
and  having  introduced  tho  tenotome  upon  either  the  inner  or 
the  outer  side,  cut  upwards. 

Peroneus  Longus  and  Brevis. — The  tendons  of  the  two 
peronei  pass  down  in  the  hollow  behind  the  outer  malleolus, 
and  form  a  groove  upon  that  process  of  bone.  Behind  the 
malleolus  they  are  contained  in  the  same  fibrous  and  syno\Ti^l 
sheath  beneath  the  annular  ligament  The  tendon  of  the 
peroneus  brevis  is  placed  next  to  the  fibula  as  it  turns  below 
that  bone.  The  tendon  of  the  peroneus  longus  muscle  is  the 
more  superficial  of  the  two.  They  are  both  very  close  to  the 
bone.  On  the  outer  side  of  the  os  calcis  the  tendons  separate 
and  acquire  separate  synovial  sheaths. 

Operation. — Both  tendons  are  usually  divided  together  at 
a  point  about  one  inch  and  a  half  above  the  tip  of  the 
malleolus.  The  section  if  made  here  will  be  above  the 
synovial  sheath.  The  patient  is  rolled  over  upon  the  sound 
side,  and  the  foot  is  so  placed  that  it  rests  upon  its  inner 
surface,  with  the  outer  aspect  uppermost  A  firm  cushion  is 
placed  under  the  lower  part  of  the  leg,  and  the  foot  is  ex- 
tended over  it  An  assistant  steadies  the  foot  and  leg.  The 
tenotome  is  introduced  at  the  spot  mentioned,  is  inserted  close 
to  the  fibula,  between  the  bone  and  the  tendons,  and  has  to  be 
carried  a  little  obliquely.  The  peronei  are  rendered  slaek 
when  the  instrument  is  being  introduced. 

When  the  blunt-pointed  tenotome  is  in  position,  the  t*«HU 
should  be  so  held  as  to  put  the  tendons  upon  the  streteh.  iind 
they  are  divided  by  cutting  from  the  bone,  the  skin  Ixing 
guarded  in  the  usual  way. 

The  short  saphenous  vein  and  nerve  are  {X)sterior  to  the 
tendons  at  the  place  of  election,  and  will  not  be  endangeretl 
if  the  tenotonie  be  kept  close  l-o  the  bone.     The  vein  niav  be 
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damaged  if  the  whole  operation  be  carried  out  with  a  sharp- 
point^  instrument 

If  it  be  necessary  to  divide  one  tendon  and  not  the  other, 
the  two  structures  should  be  exposed  through  a  small  incision, 
and  the  selected  tendon  drawn  forwards  and  divided.  The 
elaborate  methods  given  for  the  subcutaneous  division  of  a 
single  tendon  behind  the  malleolus  are  of  no  practical  value. 

If  one  or  both  of  the  peronei  be  divided  below  the 
malleolus,  it  is  as  well  to  expose  the  tendons  through  a  small 
incision,  rather  than  cut  blindly  with  a  hidden  knife.  The 
peroneus  brevis  in  the  foot  lies  above  the  peroneus  longus. 

Extensor  Longus  Digitorum  and  Peroneus  Tertius. — 
The  extensor  tendons  can  be  conveniently  divided  in  front 
of  or  just  below  the  ankle.  In  the  latter  situation  there  is 
greater  risk  of  injuring  the  dorsalis  pedis  artery. 

The  patient  lies  upon  the  back,  with  the  foot  extended. 
The  surgeon  places  himself  to  the  innei  side  of  the  limb.  An 
assistant  grasps  the  leg  and  foot  The  tenotome  is  entered 
upon  the  inner  side,  between  the  tendon  of  the  extensor 
proprius  poUicis  and  the  tendons  to  be  divided. 

The  usual  precautions  are  observed.  The  blade  is  guided 
beneath  the  tendons,  and  the  operator  cuts  towards  the  skin. 
The  assistant  should  take  more  care  to  prevent  the  foot  from 
falling  suddenly  after  the  tenotomy  than  to  put  the  tendons 
upon  the  stretch  during  the  section. 

The  knife  must  be  kept  close  to  the  tendons,  and  as  super- 
ficial as  possible. 

At  the  ankle  the  anterior  tibial  vessels  lie  beneath  the 
extensor  proprius  pollicis.  On  the  dorsum  of  the  foot  the 
artery  lies  to  the  outer  side  of  that  tendon. 

If  the  knife  be  not  allowed  to  pass  deeply,  the  blood-vessels 
are  in  no  great  danger. 

Hamstring  Tendons. — The  biceps  tendon  can  be  very 
readily  felt  upon  the  outer  side  of  the  popliteal  space.  Just 
behind  it,  and  along  its  inner  border,  lies  the  peroneal  nerve, 
which  can  be  easily  defined  and  rolled  under  the  finger. 

Of  the  semi-tendinosus  and  seini-membranosus,  the  former 
tendon  is  the  nearer  to  the  middle  line  of  the  space,  is  more 
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mam  iBmifift,  and  man  eord^Skei, 
m  Ae  molt  i'oeffy  plueed  of  the  lluee  ] 


the  fine  of  tlie  knee^oins.^  miA  od  m 
jM^osoijoaiX  put  of  lliB  ccsidjleBcif  tlift  i 


kpi«I  wkb  the 


t  petieni  tboold  b  as  br  »  poaiblo  upon 
fiMse,  io  lltti  llie  popGlesl  ^aee  n^U  be  wdl  < 

ThewaMgta^mMjsiMtdmpa^Amiaiaatmdmot  ibefimbi 
tkeoMDf  cither  the  ri^wtiiekft  todat  If  he  pboe 
hnrarff  to  the  amer  ade  of  the  extiemitr,  he  wilt  (uce  the 
|Mtifgt  when  deefing  willi  the  left  kg,  end  hmre  his  heek  to 
the  patieni  when  diaJiD^  widi  the  right 

The  leg  k  steadied  by  an  ■wmyanl  With  a  sharp-pooited 
teooteme  a  paBctme  ia  made  diieelljr  over  the  indeii,  and 
the  iiwtrniitpnt  m  paand  irotiadty  dovnwafds  cfi  the  hmer 
«de  ef  the  tendiQO^  and  is  withdimwii  when  it  hm  pasBed  a 
fitlle  way  bejrood  k. 

The  bhmit  point  k  now  intrcdoeed,  and  {ctUymng  the  same 
be  k  paned  TerticallT  between  the  teodm  and  the  nerra 
Wheo  it  has  jist  passed  beyoad  the  tendon,  the  blade  k 
toxaed  octtwaid%  the  handle  brooght  as  nearir  horizontal  as 
poesihle,  and  the  point  pasaed  fafiiMth  the  biceps  tmtil  it  may 
beifiltiqMm  the  enter  aide 

The  tendon  k  then  Prided  by  catting  towards  the  skm, 
which  k  gmurded  with  the  left  forefinger  in  the  ueoal  way 
Daring  the  inftiodnetioo  of  the  tcaotcanes  and  the  eotting  of 
the  teadan  the  bioepe  ahoold  be  kept  npon  the  sitetcL  As 
the  knife  k  withdrawn  the  Hmb  should  be  flered 

K  care  be  not  taken,  the  kniie  may  slqi  through  the  skin 
when  the  tendon  gi^es  with  a  snap. 

In  the  condidoos  fiir  wfaieh  thk  op^ation  k    usuallj 
p^£9nned  the  contiaeted  biceps  tendon  k  drawn  away  from 
~der  mtertal  than  the  normal  i 


nerve,  ana  i 
istraetmea. 


separates 


After  the  tenotomy  the  nerre  may  spring  into  riew, 
and  may  be  mistaken  (or  an  imdrrided  portion  of  the 
tendon. 

Both  in   the  dass-room  and  in  practice   I   ha^e  seei 
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prominent  and  cord-like  ilio-tibial  band  divided  in  the  place 
of  the  biceps. 

In  some  thin  and  muscular  Bobjects  the  lower  portion  of 
this  fascial  band  may  feel  very  tendon-like. 

Numerous  contracted  bands  of  fascia  may  come  into 
view  after  tenotomy  of  the  biceps  for  contracted  kneo.  Some 
may  need  division.  They  are,  however,  better  left  alone, 
as  they  usually  yield  \mder  extension,  and  in  dealing  with 
them  by  tenotomy  unexpected  vessels  may  be  wounded- 

Semi-tendinosos  and  Semimembranosus*  —  The  same 
observations  as  have  been  applied  to  the  biceps  apply 
generally  to  these  tendons.      They   are  most  conveniently 

divided  exactly  opposite  the  spot  selected  for  tenotomy  of 
the  biceps. 

The  tenotome  is  introduced  upon  the  outer  side  of  the 
tendon,  and  is  passed  beneath  it  The  steps  of  the  little 
operation  need  not  be  repeated. 

In  one  case  51r.  Jacobson  met  with  "most  profuse" 
haemorrhage  in  dividing  the  semi-membranosns  tendon  in  u. 
girl  of  sixteen.  He  considered  that  the  bleeding — which  was 
checked  by  pressure — proceeded  from  the  superior  internal 
articular  artery. 

TREATMENT  OF  DUPUYTREN'S  CONTRACTION^ 

The  exact  anatomy  of  the  palmar  fascia  should  be  borne 
in  mind,  and  especially  the  manner  in  which  the  digital 
processes  of  the  fascia  are  disposed  of,  and  the  connections  of 
the  ultimate  slips  of  the  fascia  with  the  integument  of  the 
lingersv 

The  pathology  of  Dupuytren's  contraction  need  not  here 
be  dwelt  upon.  It  is  for  the  relief  of  this  condition  that 
division  of  the  palmar  fascia  is  usually  prat^tised. 

There  are  two  methods  of  dealing  with  the  contracted 
bands— the  subcutaneous  method  and  the  open  method, 
The)^  are  illustrated  by  the  two  operations  described  below. 

1.  Adams'  Operation,— This  consists  in  the  di^-ision  of 
the  bands  of  fascia  by  the  subcutaneous  method,  the  sections 
being  made  at  many  points.  The  treatment  of  Dupuytren's 
contraction  by  subcutaneous  division  of  the  bands  of  fascia 

X    X 
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appears  to  have  originated  with  Sir  Astley  Cooper.  In  liF" 
work  on  *'  Dislocations  and  Fractures  "  (New  Ed.»  1842,  page 
511).  he  writes  : — "  When  the  pahnar  aponeurosis  is  the  cause 
of  the  contraction,  and  the  contracted  band  is  narrow,  it  may 
with  advantage  be  divided  by  a  pointed  bistourj%  introduced 
through  a  verj^  small  wound  in  the  integinnent  The  finger 
is  then  extended,  and  a  splint  is  applied  to  preserve  it  in  a 
straight  position." 

The  tingers  usuaUy  concerned  in  the  contraction  are  the 
ling  and  little  tingers. 

Openifion, — A  very  fine  and  narrow  tenotome  is  em- 
ployed, which  is  introduced  between  the  skin  and  the  fascia, 
and  is  made  to  divide  the  band  by  cutting  towards  the  depths 
of  the  palm,  i.e.,  from  the  skin  The  points  selected  for  the 
operation  are  spots  where  the  skin  of  the  palm  is  free  fr<:)m 
attachment  to  the  fascia.  The  knife  is  introduced  at  right 
angles  to  the  line  of  the  contracted  band,  and  the  bent 
tingers  are  put  well  upon  the  stretch  when  the  section  is 
being  made. 

Care  must  be  taken  not  to  dip  the  point  of  the  tenotome 
into  the  deeper  parts  of  the  pahii,  and  to  divide  the  foscia, 
and  the  fascia  only.  The  situation  of  the  palmar  arteries 
must  of  course  be  regarded. 

Multiple  punctm^es  are  needed.  In  an  ordinary  case — in 
which  two  tingers  are  involved^ — from  six  to  nine  pimctures 
will  usually  be  required 

These  i«iiiictures  concern  the  palmar  bands,  and  it  is  easy, 
by  dividing  them,  to  overcome  the  flexion  of  the  nietacar[x>- 
phalangeal  joints.  The  contraction  that  may  remain  in  the 
tingers,  and  that  will  be  Uniited  to  the  first  inter-iihalangeal 
jomt,  is  not  so  easily  corrected.  It  may  be  relieved  by  minute 
subcutaneous  divisions  of  the  fascia,  carried  out  with  great  cMiro 
in  the  recnon  of  the  web.  It  is  needless  to  sav  that  with  the 
ftiscial  bands  in  this  position  the  digital  arteries  and  nerves 
are  closely  associated. 

The  attempt  to  overcome  at  once  all  deformity  of  the 
finger  should  not  be  pressed  too  far,  but  Adams'  splint,  with 
rack-and'pinion  movements  opposite  the  metacarpo-phalan- 
geal  and  inter-phalangeal  joints,  should  be  appUed,  and  Uid 
deformity  be  gradually  overcome. 
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In  any  case  a  splint  mu^t  be  worn  for  many  weeks.  The 
little  punctures  are  dusted  with  iodoform,  and  dressed  with 
cotton-wooL 

In  severe  instances  of  the  deformity  a  digital  nerve  has 
been  either  divided  or  torn,  with  the  result  that  much  pain 
has  followed,  or  a  little  sloughing  has  occurred  at  the  tip  of 
the  finger. 

This  operation  has  afforded  very  fair  results,  but  it  has 
been  followed  by  a  tendency  to  relapse,  and  so  far  as  my  own 
experience  goes  is  neither  so  successlEul  nor  so  sure  as  the 
treatment  by  the  open  method  about  to  be  described.  This 
point  is,  however,  discussed  more  fully  on  page  773. 

2.  Hardie's  Modification  of  Ooyrand's  Operation. — 
Go3rraud  (Schmidt's  Ja/irfcucA^r,  1835,  page  248)  made  a  longi- 
tudinal incision  in  the  skin  in  the  long  axis  of  the  contracted 
band,  which,  when  exposed,  was  divided  transversely.  This 
operation  was  an  improvement  upon  the  open  method  of 
Dupuytren,  who  divided  both  skin  and  fascia  by  a  simple 
transverse  cut  It  followed  that  when  the  deformity  was 
corrected  the  wound  gaped  very  considerably,  and  was,  indeed, 
drawn  quite  asunder. 

The  follo>ving  is  Mr.  Hardie's  description  {Med.  Chron., 
vol.  i.,  page  9) : — 

"Esmarch's  tourniquet  having  been  applied,  an  in- 
cision is  begun  half  an  inch  above  the  principal  transverse 
fold  of  the  palm,  immediately  over  the  tense  bridle  of  fascia 
j)roceeding  to  the  finger  mainly  involved.  This  is  carried 
along  the  bridle  to  a  little  beyond  the  base  of  the  last 
phalanx  which  is  affected.  The  lips  of  the  incision  having 
been  opened  up,  the  knife  is  then  carried  close  to  the 
bridle  along  its  whole  extent,  so  as  to  separate  from  it  the 
adjacent  skin,  cellular  tissue,  and  fat,  first  on  one  side,  and 
then  on  the  other.  In  doing  this,  it  is  necessary  to  go 
some  depth  near  the  upper  end  of  the  incision,  so  as  to 
divide  the  little  bands  which  attach  the  web  of  the  finger 
to  the  processes  of  fascia  inserted  into  the  sides  of  the  first 
phalanx.  This  dissection  having  been  completed,  the  tense 
bridle  of  fascia,  now  almost  isolated,  is  cut  across  at  the 
upper  end  of  the  incision.  This  immediately  permits  of 
an  almost  complete  extensiorx  of  the  first  phalanx.  Further 
x  X  2 
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transverse  incisions  are  then  made  opposite  the  midrlle  of 
the  first  and  second  phdajiges,  as  the  case  may  require. 
The  knife  is  then  applied  to  any  portion  of  the  fascia  that 
seems  to  prevent  complete  extension  of  the  fingers.  Some 
portions  may  then  appear  to  be  so  much  isolated,  or  may 
project  so  much,  that  they  may  be  cut  out  entirely.  The 
other  fingers  of  the  same  hand  are  then,  in  their  turn, 
similarly  treated.  Complete  capabUity  of  immediate  ^  ex- 
tension is  to  be  secured.  The  tourniquet  is  then  removed, 
but  ahhough  the  bleeding  will  be  very  smart,  it  is  not  likely 
that  any  vessels  will  be  seen  which  can  be  secured. 

**  I  then  lay  a  catgut  or  horse-hair  drain  along  the  extent 
of  the  wound,  and  bring  the  edges  of  the  latter  accurately 
together  with  silver  wira  A  laige  pad  of  antiseptic  dressing 
is  applied,  and  the  fingers  are  bandaged  to  a  straight  splint 
1  regret  to  have  to  use  a  drain,  but  the  bleeding  is  so  free 
that  I  think  it  a  desirable  precaution.  It  sliould  be  re- 
moved next  day,  and  the  dressing  re-applied  so  as  to  exert 
some  pressure  on  the  part.  Should  nothing  imtowanl  occur, 
it  should  be  left  undisturbed  for  a  week,  when  it  is  to  be 
expected  that  sound  union  Avill  have  taken  place.  The 
stitches  are  removed,  and  subsequent  treatment  will  consist 
in  manipulation  of  the  fingers  and  the  use  of  the  splint 
for  two  or  three  weeks  longer/* 

I  have  carried  out  this  operation  in  five  eases,  with  a 
perfectly  satisfactory  result  in  each  instance.  I  do  not  apply 
a  tourniquet,  and  believe  that  in  consequence  of  the  after- 
oozing  it  does  not  afl'ect  the  loss  of  blood.  The  bleeding 
is  not  inconsiderable,  but  it  ceases  readily.  I  have  never 
found  it  necessary  to  use  a  drain,  I  have  in  each  c-aso 
excised  the  bar  of  contracted  fascia,  or  as  much  of  it  as 
waa  easily  and  safely  removed  I  have  found  that  it  is 
scarcely  possible  to  adjust  the  edges  of  the  wound  accurately. 
The  incision  usually  gapes  a  littla  It  heals  slowly  but 
jsoundly,  and  without  any  noticeable  degree  of  suppuratioa 
There  is  generally  a  little  area  left  which  closes  by  granula- 
tion. Catgut  or  fine  silkworm-gut  sutures  were  employed 
in  each  instance^  The  wound  was  well  dusted  with  iodoform 
amd  dressed  with  a  sponge.  The  splint  was  in  each  of  the 
cases  worn  for  a  month.     After  that  period  the  ptifient  \vii& 
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advised  to  rub  and  knead  the  affected  palm  and  fingers 
daily,  and  to  frequently  practise  passive  and  active  extension 
of  the  involved  digits. 

The  most  strict  antiseptic  precautions  should  be  observed 
throughout. 

Comment — Of  the  two  operations  the  latter  is  cer- 
tainly the  more  severe.  It  carries  with  it  such  slight 
risks  as — at  the  present  day — attend  an  open  wound.  The 
healing  of  the  wound  may  be  slow.  There  may  be  some 
swelling  of  the  hand,  and  some  pain.  These  are  perhaps 
the  main  arguments  against  the  measure.  On  the  other 
hand,  there  are  advantages  attending  an  open  wound.  The 
surgeon  does  not  cut  in  the  dark,  the  operation  area  is  well 
exposed,  and  the  contracted  bands  can  not  only  be  divided 
with  ease  and  certainty,  but  can  be  entirely  removed.  The 
skin,  moreover,  is  very  freely  liberated  over  the  whole  of  the 
affected  district  The  after-treatment  is  comparatively  simple 
wA  of  short  duration.  The  results  so  far  appear  to  have 
been  eminently  satisfactory. 

In  Adams'  operation  the  actual  operative  measure  is 
certainly  sUght,  and  the  wound  made  may  be  practically 
disregarded.  The  after-treatment  is,  however,  tedioua  The 
principal  importance  attaches  to  the  use  of  the  splint,  to 
"  gradual,  quiet,  and  persevering  extension,"  so  long  continued 
as  to  lead  to  atrophy  of  the  divided  fascial  bands.  The 
adhesions  of  the  contracted  fascia  to  the  skin  are  left  im- 
touched.  The  after-treatment  is  such  that  the  procedure 
is  but  indifferently  suited  to  hospital  practice ;  and  although 
admirable  results  have  been  claimed  for  the  operation,  still 
raany  examples  of  relapse  are  forthcoming. 

DIVISION   OF  THE  STERNO-MASTOID  MUSCLE. 

This  muscle,  or  a  portion  of  it,  is  divided  just  above  its 
origin  in  certain  cases  of  wry-neck  Sometimes  division  ot 
the  sternal  tendon  of  the  muscle  suffices. 

The  tenotomy  is  best  carried  out  about  one-fourth  of  an 
inch  above  the  upper  border  of  the  clavicle  and  sternum. 

The  stemo-mastoid  is  in  this  situation  covered  by  the 
cervical  fascia,  and  is  crossed  by  the  supra-sternal  nerve.  The 
anterior  jugular  vein  passes  behind  it,  just  above  the  clavicle. 
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and  is  in  danger  of  being  woiindeA  This  vein  is,  moreover, 
subject  to  considerable  variation.  The  external  jugular  vein 
is  in  close  relation  with  the  posterior  or  outer  border  of 
the  muscle. 

The  patients  subjected  to  the  operation  are  usually 
children ;  the  muscle  is  prominent,  and  has  by  its  con- 
tracted position  been  somewhat  carried  away  from  the 
subjacent  vessels.  It  is,  moreover,  not  infrequently  con- 
verted into  a  comparatively  narrow  fibrous  cord. 

Tenotomy  of  a  normal  stemo-mastoid  muscle  would  be 
a  dangerous  and  a  somewhat  ditlieult  operation,  but  the 
same  degree  of  danger  and  difficulty  does  not  attend  the 
tenotomy  as  it  is  can-ied  out  in  practice. 

The  division  of  the  muscle  in  an  adult  body  in  an 
operative  surgery  class  can  be  scarcely  considered  to  re- 
present the  procedure  which  is  carried  out  upon  the  living 
subject 

Operation.— The  head  and  shoulders  are  well  raised,  and 
the  trunk  is  brought  close  to  the  head  of  the  table.  The 
operation  will  be  described  as  it  would  apply  to  the  muscle 
of  the  right  side. 

The  surgeon  stands  upon  the  attected  side,  and  facing 
the  patient  An  assistant  placed  at  the  opposite  side  of  the 
table  so  holds  the  head  as  to  place  the  muscle  upon  the 
stretch. 

The  sternal  and  clavicular  portions  of  the  muscle  should 
be  divided  separately. 

With  a  sharp-pointed  t,enotome  a  very  small  vertical 
incision  is  made  along  the  inner  or  anterior  border  of  the 
muscle  (the  sternal  tendon).  The  fascia  is  divided,  and  the 
tendinous  margin  is  clearly  reached.  A  bkmt-pointed  teno- 
tome is  now  introduced,  is  passed  down  to  the  tendon  and 
then  behind,  and  is  thrust  along  horizontally  and  on  the  flat, 
until  its  point  can  be  felt  in  the  gap  between  the  clavicular 
and  sternal  portions  of  the  muscle.  It  must  be  kept  as  close 
to  the  muscle  as  possible. 

The  edge  is  now  turned  towards  the  tendon,  which  is 
divided  by  cutting  towards  the  skin. 

The  surgeon's  left  forefinger  is  placed  as  a  guard  over  the 
integument  covering  the  site  of  the  tenotomy. 
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The  sharp  tenotome  is  in  like  manner  entered  at  the 
posterior  or  outer  border  of  the  muscle,  and  the  blunt  instni- 
ment  introduced  and  manipulated  in  the  same  way.  The 
clavicular  part  of  the  muscle  is  then  divided  in  the  same 
manner  as  was  the  sternal  portion.  It  will  be  noticed  that,  to 
divide  the  former,  the  knife  is  introduced  from  without  in, 
and  to  divide  the  latter  from  within  out  If  more  convenient, 
the  puncture  for  the  clavicular  portion  may  be  also  made  on 
the  inner  side,  but  this  procedure  involves  a  little  more  risk 
to  the  external  jugular  vein. 

The  surgeon  may  be  disappointed  to  find  that  after  the 
operation  he  is  still  unable  to  entirely  correct  the  deformity. 
This  will  depend  rather  upon  coincident  contractions  of  the 
cervical  fascia  and  the  scalene  muscles,  than  upon  an  in- 
sufficient section  of  the  stemo-mastoid. 

In  dealing  with  the  left  muscle,  the  operator  will  find  it 
convenient  to  stand  beyond  the  upper  end  of  the  table  and 
lean  over  the  patient's  head  to  operate  (ie.,  he  will  face  the 
patient's  feet) ;  or  he  may  take  up  a  corresponding  position  to 
that  described  in  dealing  with  the  right  side,  and  may  cut 
both  portions  of  the  muscle  through  punctures  made  on  the 
outer  or  posterior  side  of  the  part  to  be  divided,  commencing 
with  the  clavicular  head  of  the  muscle. 

Some  surgeons  recommend  the  following  method : — 

An  incision  is  made  at  the  anterior  or  inner  border  of  the 
muscle,  and  through  this  a  grooved  director  is  passed 
beneath  the  muscle,  until  its  point  can  be  felt  at  the  posterior 
or  outer  border.  A  narrow  probe-pointed  bistoury  is  now 
introduced  along  the  groove  of  the  director,  and  the  muscle  is 
divided  by  cutting  from  the  posterior  to  the  anterior  border,  ^ 
and  from  the  deep-lying  parts  towards  the  skin. 

This  method  is  suited  for  the  normal  muscle,  and  for  the 
operation  as  it  is  performed  in  the  class-room ;  but  it  is  not 
necessary  in  dealing  with  the  usual  cases  requiring  the  opera- 
tion in  actual  practica 


BND  OF  VOL.   L 


LEA  BROTHERS  &  CO.'S 

CLASSIFIED   CATALOGUE 

or 

Medical  ^  Surgical 

^wblicalions. 


In  asking  the  attention  of  the  profeaaion  to  the  works  advertised  in  the  following  pigm, 
the  publishers  would  state  that  no  i>&ina  aire  spared  to  secure  a  oontiniiaiioe  of  the  confi- 
dence earned  for  the  pubUcations  of  tlie  bouse  by  their  careful  selecUon  and  accuracy  and 
finish  of  execution. 

The  printed  prices  are  those  at  which  books  can  generally  be  supplied  by  bookseller! 
throughout  the  Unite<l  States,  who  can  readily  procure  for  their  customers  any  works  not 
kept  in  stock.  Where  access  to  bookstores  is  not  convenient  books  will  be  sent  by  mini  by 
the  publishers  postpaid  on  receipt  of  the  printetl  price,  and  as  the  limit  of  mailable  weight 
has  been  removed,  no  difficrulty  will  be  ex|)erienced  in  obtaining  through  the  post-offioe 
any  work  in  this  catalogue.  No  risk^,  however,  are  assumed  either  on  the  money  or 
on  the  books,  and  no  publications  but  out  own  are  supplied,  so  that  gentlemen  will  in 
most  cases  find  it  more  convenient  to  deal  with  the  nearesit  bookseller. 

LEA   BROTHERS  A  CO, 

Noa.  706  and  708  Saiwoii  St,  Phila^)£LPKL4,  February,  1S92. 


Practical  Medical  Periodicals. 


THE   AMERICAN    JOURNAL   OF   THE    MEDICAL       >     TooneaddMi^ 
SCIENCES,  Monthly,  $4.00  per  annum.  I    ^"^'''sq 

THE  MEDICAL  NEWS,  Weekly,  $4.00  per  annum.      ^       fo^  annum. 

THE  MEDICAL  NEWS  VISITING  LIST  (4  styles,  see  page  3),  $1.25. 
Willi  either  or  both  above  periodicals,  In  advance.  75c. 

THE  YEAR-BOOK  OF  TREATMENT  (see  page  17),  $1.50.    With  either 
IIOURNAL  or  NEWS,  or  both,  75c.    Or  JOURNAL,  NEWS,  VISIT- 
ING LISTIand  YEAR-BOOK,  $8.50,  in  advance. 


Subscription  Price  Reduced  to  $4.00  Per  Annum. 

THE  MEDICAL  NEWS. 

rjlHAT  The  News  fulfils  the  waot^  of  men  in  active  practice  is  niiidc  clear  by  th* 
-^  steady  growth  of  its  tubecription  list.  This  increase  of  readers  has  rendered  poi^ 
We  a  reduction  in  the  price  of  The  News  to  Four  Dollarn  per  y6nr»  go  that  it  ia  now 
by  far  the  cheapest  as  well  oh  the  be«t  large  weekly  journal  puhliKheii  in  AnjeHca. 

By  means  of  The  MjcnicAL  Nirw's  every  ph^nsjeian  is  now  able  at  n  minimum  outlay 
to  insure  his  own  receipt  of  the  earliest  and  most  authoritative  information  on  all  sitbjecit 

{Qmiifwjed  on  tytsci  pagf,) 


4 


2    Lka  Bbothkbs  &  Co.'b  Pisiodioau — ^Am.  Joamal,  Medical  News. 
THE  MEDICAL  NEWS— Continued. 

of  interat  to  the  grent  medical  work).  The  foremtwt  writers^  teachers  and  praoiilioDen 
of  the  d&j  furnifih  originid  arttcles,  clinical  lectures  and  notes  on  pmctical  adrinon; 
the  latest  methods  in  leading  hospltab  are  promptly  reported ;  m  condensed  snmmarr  of 
progres  is  gleaned  each  week  from  a  large  exchange  lirt,  comprising  the  b^t  jcmmali 
at  home  and  abroad  [  a  speiual  department  is  assigned  to  abstracts  requiring  fall  treat- 
meiii  for  proper  presentation ;  editorial  articles  are  secured  from  writers  able  to  deal 
infltmctiTelj  with  questions  of  the  day ;  books  arc  carefully  reviewed ;  society  proceedingi 
ire  represented  by  the  pith  alone;  regular  correspondence  is  furnished  by  gentlemen  in 
position  to  know  all  occurrences  of  importance  in  the  dbtrict  mirrounding  Unporttal 
medical  centres,  and  minor  matters  of  interest  are  grouped  each  week  under  news  itooti 
Everything  is  presented  with  such  brevity  as  is  compatible  with  cleameBy  and  in  the 
moat  attractive  manner.  In  a  word  The  Miidical  New^s  is  a  crisp,  fresh,  weekly  newi- 
paper  and  as  such  occupies  a  well-marked  sphere  of  usefulness^  disiinct  mod  comply 
mentory  to  the  ideal  monthly  mugasine,  Th£  American  Journal  of  ths  Msdigal 
ficUUffOSBt 

The  American  Journal  of  tie  Medical  pcience^ 

Pnblished  Monthly,  at  Four  Dollars  Per  Annum 

For  seventy-two  years  The  Amkricak  Journal  has  maintained  a  foremost  place 
amongst  the  medical  periodicaLi  of  the  world,  A  vigorous  existence  during  two  tad  a 
half  generations  of  men  amply  proves  that  it  has  always  adapted  itself  to  meet  fully  the 
requirements  of  the  time. 

Being  the  medium  chosen  by  the  best  minds  of  the  profession  during  this 
period  for  the  presentation  of  their  ablest  papers,  The  Americai?  Journal  has  wcU 
earned  the  praise  aooorded  it  by  an  unquestioned  authority — "  from  this  file  aloae^  w0<t 
all  other  publications  of  the  pre«s  for  the  last  fifty  years  destroyed,  it  would  be  poesihleto 
reproduce  the  great  majority  of  the  real  contributions  of  the  world  to  medloU  scisoct 
during  that  period."  Original  Articles,  Reviews  and  Progress,  the  three  main  depMtmisitl 
into  which  the  contents  of  Thk  Journal  are  divided,  will  be  found  to  poeaesa ^1  grester 
interest  than  in  the  psj^t.  The  brightest  talent  on  both  sides  of  the  Atlantic  b  enLiflledia 
its  behalf  and  no  etfort  will  be  spared  to  make  The  Journal  more  than  erct  worthy  of 
its  position  as  the  representative  of  the  highest  form  of  medical  thoaght. 


COMMUTATION  RATE, 
Taken  together,  The  Journal  and  News  form   a  peculiarly   u&eful  combination, 
and  afford  their  readers  the  assunince  that  nothing  of  value  in  the  progress  of  mediCii 
matters  shall  escape  attention.     To  lead  every  render  to  prove  this  [lersoiially  the  co^ 
mutation  rate  has  been  plactMl  at  the  ezc^itidingly  h^w  tigure  of  (7.50« 


SPECIAL  OFFERS. 

The  Medical  News  Visitino  List  (regular  price,  fl.25,  see  next  page,]  or  The 
Year*Book  of  Treatment  (regular  price,  f  1,50,  see  page  17 J  will  be  furnished  to  ■dvstie»> 
paying  subscribers  to  either  or  both  of  these  periodicals  for  75  cent*  apiece ;  or  Jounttli 
News,  Visiting  list  and  Year-Book,  $8.50. 


Suh^cribera  can  ohtaifif  at  tJte  cto»e  of  ett^h  voluma^  eloth  eoifert  for  The  Journal  icnt 
afmuaUy)^  and  for  The  News  (oju:  annualltAifree  by  mail,  by  nsmUtin^  Ttn  OttU»  for  To 
Journal  cower,  aud  Fifteen  Cbtf«/i>r  ThxNewb  cover. 


tS^The  safest  moile  of  remittance  is  by  l>ank  check  or  postal  money  order,  drawn  » 
the  order  of  the  undersigned ;  where  these  are  not  accessibly  remittancee  for  suheoriplkai 
may  be  sent  at  the  risk  of  tlie  publishers  by  forwarding  in  registensd  letters.     A4d2iiii^ 

l£4  BROTHERS  &  CO..  706  &  708  Sansom  Street  Phthdelphk. 
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TflJBJ  MBDICAL  NBW8  VISITING  LIST  FOB  1892 

b  publiiibed  in  four  Btjrlea,  Weeklj  (dated   for  30  patieuls) ;  Monllilj   (uiidnted,   for  1 20 
patienu  per  month);  Peri>etuiil  (u«diite<i^  for  30  patients  weekly  per  year);  »nd    Per* 
petiuU  (uodated^  for  60  patients  weekly  per  y^iAr),    The  60*}>iitieiit  Per|>etuiil  consbtsi 
of  25G  piigefl  of   a£8orted  blanks.    The  timt  three  Btjles  contain  32  pa^es  of  iMjpr>rtjuiii 
dsta  and  V6  page*  of  iiasorted  blanks.     Each  style  ia  in  one  waUet-shapetl  book,  leaiiier* 
bcmndf  witli  pocket,  pencil,  rubber,  and  t-atheter-scale.     Price,  each,  |l/25.    Jiut  rmdy, 

SPECIAIi  COMBINATIONS  WITH  VISITING  LIST. 

Tme  Amer.  JotTHNAi.  ($4)  with  ViMTisG  List  (11.25),  or  YftAa-Booic  (|1.50),  for  $4.75 j 
The  Mei>ical  New^  (JM)     "  "  "        "       "  **  "        "    4.71 

The  JoiTKNALAXD  News  ($7.50)       *»  "         "       "  "  "         "    8, 

Tbm  JotJKNAL,  News,  ViaiTtKo  List  and  Year-Book  (aee  pnge  17),       .        .         8.60 

Thli  llBt  la  &I1  that  could  be  deilred.    It  coo-    ordttitiry  ismergeacy  oocurfng  in  medical  pracUo«_i 
tain*  »  fast  amount  of  u»efut  Informfttlon.  e«i>eci'  |  that  tii  aot  treated  of  In  this  uaefUl  work.— ifo<t»| 
^ood  iabloa  of  aoB«« 


tjtij  fDr<nm«>rjR;encj  e»>j,  an  d  rlr  e«R< 

usd  th*»r«^i*'iftics»,— Cbnaaion  I^<utUwner<, 

For  1  oiiTenienf  e  »nd  elegance  it  U  aoi  surpaiw- 
M^]«!'.—''i^*i*etrif.  Gmdte^  N'o7emb«r 

Tbe  Medh'fcl  News  VisUiDi  Lbt  for  the  y*ar  18»2  |  It  is  ftiroiahed  with  araadjreTereooA  ihiimW«ltw 


treal  Medical  Jow^tai^  December,  1801. 

The  flew  iasae  maiaialas  ita  preTf oua  repatatioa*] 
U  adapts  lt««ir  t«  averr  s^le  of  b<K)k-k««pfDSl] 
there  Ifl  epaoe  for  all  kinoeof  profaaaioaal  records  }^ 


Aiaiaa  crrtAin  ImproTenieDti^  m*  compared  with  '  index,  and  hu  a  mmi  valiiabla  last.— Jf«diea( 
rIouB  l)^eue«.    It  la  difficult  to  imAf^iue  any    RtcordL 


TME  MEDICAL  NEWS  PHYSICIANS'  LEDGER. 

Containing  300  pages  of  fine  linen  "  ledger  ^^  paper,  ruled  so  that  all  the  acootmts  of  «i 

"^  ^iractice  may  be  conveniently  kept  in  it,  either  by  single  or  double  entry,  for  a  loQf^ 

Strongly  bound  in  leather,  with  cloth  ddes,  and  with  a  patent   flexible  bac%j 

permiU}  it  to  lie  perfectly  flat  when  opened  at  any  pUce.    Price,  $4.00.  ^ 


Lntify  FroftMor  of  Hj/fjitnt  in  the  Univtrtity  of  Pmfmttmtnin* 

A  Conspectus  of  the  Medical  Sciences ;  Containing  Kandbooks  on  Anatomy, 
FliyBiologT,  cliemiBtry,  Materia  Medica,  Practice  of  Medicine,  Surgery  and  Obstetrica, 
Second  edition,  thoroughly  revifted  and  greatly  improveil.  In  one  large  royal  12 
▼oluine  of  1028  pages,  with  477  iLhigtrations.    Cloth,  $4.2*5;  leatlier,  $5.00. 


Tb*  ' 


■'  maauat  Is  to  afford  a  t^onven- 
I  e  to  Btud«Dtj>*  durlDK  thv  brief 
'>mniand  while  in  Kttetid&nce 


eo  medicaJ  ;«cture«L    ]t  In  a  (srorAble  sign  thai 
baa  been  found  necessary,  In  a  »hort  tipai^e  of 


,  to  letoe  ft  new  and  carefully  r«H(»ed  edition 
Till*  inufttr»tlon»  are  Tery  numerous  aad  unuBU* 
eil J  rieaf,  and  each  part  teems  to  hatre  received 
lip  da*^  tharo  of  attentjon.  We  can  coneeiTe  such 
|l  to  be  nsefut,  not  only  lo  strident?,  but  to 
tiooer*  aa  well.    It  reflecte  credit  upon  the  I 


iaduatij  and  energy  of  its  able  editor.— J?o«^(m 
MtdwaCmtd  fiwroMxilTJoumoi,  SepL  3.  18T4. 

We  aan  a^  with  the  strictest  Iruth  ihjtt  It  Is  th# 
beitt  work  of  the  kind  with  which  we  are  r^ 
quainted.  It  embodies  in  a  cou'leofted  form 
recent  oontributions  to  Draetical  roediclne*  and  1 
the  re  f  ore  « f»e  fill  to  e  Tery  ousy  pnw  ti  I  ion  e  r  th  rou  gh- 
out  our  country,  benidas  bemk  admirably  adatited 
to  the  u^e  of  studACtaof  metuclne.  The  book  la 
faithfully  and  ably  e^wn^d^—CharUttm  JTsdiial 
Jovrnitl^  April,  1876, 


ITEILL,  JOHN,  M.  D.,  awl  SMITH,  F.  G.,  M.  D., 

Lmt«8iirgmm  to  the  Penfttu  HotpitaL  Prof,  of  the  ln»titut«»  (^  Mtd,  in  tht  Vm\K  of  Pf^ma, 

An  Analytical  Compendiuin  of  the  Various  Branches  of  MedioiUj 
I  BOBOnoe,  for  the  iiae  and  examination  of  8ti)denta.     A  new  edition,  revised  and  improve ' 
'  Jo  oae  large  royal  Pimo.  volume  of  974  pageS|  with  374  woodcuts.    Cloth,  $4 ;  leiither,  $4.76 


XiUDLOW,  J*  L*p  M.  !>., 

OmMUmg  Fki/tieian  to  the  PhUndtlphia  ffatipiUU^  ele. 

A  Manual  of  Examinations  npon  Anatomy,  Phyaiolc^,  Surgery,  Practice  of 
lldne,  Olisietrics,  Matt^ria  Mfdita,  Chemistry,  Pharmacy  and  Therapeutica,    To  which 
I  mddvi  a  Medical  Formulary.  Third  eiiition,  thoroughly  reviaed,  and  greatly  enlarged.  In 
I2mo.  volume  of  816  pages,  with  S70  illustrations.     Cloth,  $3.25;  leather,  $3.75. 

The  arrangement  of  this  volume  in  the  form  of  question  and  answer  renders  it  espe^ 
ly  suitable  for  the  office  examination  of  studenta,  and  for  thoee  preparing  for  graduation. 


TOBLTN,  RICHARD  !>.,  M.  D. 

A  Dictionary  of  the  Terms  Used  in  Medicine  and  the  Collateral ' 
ienoes.      Revised,  with  numerous  additions,  by  ItiAAC  Hatb,  M.  D.,  late  editor  of 
„     Americati  Journal  of  the  MetUcal  Sciences.     In  one  large  royal  12mo.  volume  of  b*Mi 
'  ^oable-ooltinmed  pagea.     Cloth,  $1.50;  leather,  12.00. 

II  §0  %bf9  ^aet  book  of  deftnitlon»  we  have,  and  ought  always  to  be  upon  tbf  ttudaat's  imh]»j^~8u^th0m 


n«A  Brotbkbs  &  Co.'s 


THE   STANDARD. 


TUB 


n^TIOOAL  IUCDICAL  Dli^TIOnARY 


INCLUDING 


English,  French,  German,  Italian  and  Latin  Technical  Terms  used  in  Medicine  and 
the  Collateral  Sciences,  and  a  Series  of  Tables  of  Useful  Data. 


BY 


John  ^.  Billings,  n|.D.,  LL.D.,  Ediq.  Bod  Harv.,  D.(J.L.,  O^^oii. 

Member  oj  the  Ifafnynaf  Aradeviy  of  Sci/inre^t  ifurgetm  0.  S.  A.^  (tfis. 
WITH  THE  COLLABORATION  OP 


Paor,  W,  O.  ATWATER. 
FRANK  BAKEK»  M.  a. 
B.  M.  BURNETT,  M.J)., 
W.  T.  C30UKCILMAJ«,  M.  L\ 


JAMES  M.  FLINT,  M.  D.» 
J.  H.  KIDDER,  M.  D., 
WIUJAM  LKE,  M.IJ,, 
R.  LuRINl.  M.a, 


WASHINGTON  MATTH£W8»IC.IX, 
C.  9.  MINOT,  M.D. 
H.  C.  YARROW,  M.  D., 


In  two  very  handsome  royal  octavo  volumes  oontamin^  1574  pagett 
with  two  colored  plates. 

.Pmr  Votutne—Cloth,  $€f   Leather,  $7;    Batf  Mor*>e<iCr  Marbtmd  EdgtfMt  $8*SO,    JV»rA«lf 
by  3ttb»cripti4>n  only*    Sp^ieintBH  pagm*  qh  apptieation*    Add  ma  th«  PuMisht^M, 


The  piiMbbers  have  great  pleasure  in  presenting  to  the  profeseioD  a  new  practical 
working;  aicttonnry  embmcing  iti  one  alphabet  all  current  terniB  uaed  In  everj  deput- 
Euent  of  medicine  id  the  6ve  great  InDjg^uages  eonBtitutlng  modem  medical  literatare. 

For  the  vast  and  complex  Imbor  involved  in  such  an  tinder  taking  no  one  better  qiuli- 
fied  than  Dr.  Billings  could  have  )>een  selected.  He  has  plannetl  tlie  work,  chosen  the 
moel  accomplished  men  to  amht  him  in  Bpectnl  dep&rtmente,  and  persoiudly  super vbed 
and  combined  their  work  intiJ  a  consistent  and  uniform  whole. 

Bpecial   care   has   lieen   taken   to   render   the  definitions  clear,  sharp   and 


Wpecial  care  has  lieen  taken  to  render  the  dehnitions  clear,  sharp  and  oon 
They  are  given  in  Englishj  with  synonymn  in  French,  German  &nd  Italian  of  tfaei 
important  wonlB  in  EngHsh  and  Latin, 

Regarded  aa  a  diutionnry,  thereforei  thia  standard  work  supplies  the  pli3ndciui» 
rcirgeon  and  speeinlist  with  all  tnfortnution  concerning  medical  wottLsj,  aiinple  aod  ooBh 
pounrl,  found  in  Eiigltflh,  giving  correia  fi|)elling^  clc^r,  sharp  defioitioiu  and  aooenttu* 
tion,  and  furthermore  it  enables  him  to  consul i  foreign  wi»rks  and  to  understand  the  Uref 
and  increasing  nurribpr  of  foreign  words  used  in  medical  English.  It  is  especiallj  full 
in  phrases  comprising  two^  three  ur  more  words  us^d  in  B^>ecial  benses  in  the  vuioui 
departments  of  medicine. 

The  work  is,  however,  far  more  than  a  dictionary,  and  partakes  of  the  iwtuxe  otf*  n 
encyclop£»lia,  as  it  gives  in  itn  Ikxly  a  large  amotint  of  vnhiublc  therapeutiad  and  chemi* 
cal  information,  and  groups  in  its  tables,  in  a  condenstHl  and  convenieoi  form,  a  nrit 
amount  of  important  data  which  will  be  consulted  daily  by  all  in  active  ^»nM:tice. 

The  completeness  of  the  work  is  mjide  evident  by  the  fac't  that  it  defioei  Mfi^i 
separate  words  and  phrases. 

The  tyije  has  been  meet  carefully  selected  for  boldnes  ind  cleamesB,  and  wnrjthiag 
has  been  done  to  secure  ease,  rapidity  and  durability  in  nae. 


It«  0oop«  is  one  which  will  at  once  aiitrflfy  the 
•tudeut  aad  meet  a)l  th«  reqtilremeQte  of  the  med- 
ical pr»ctHiO(ier.  CWnr  and  com  pre  hen  sire  defi 
nUioafl  of  word**  shonld  form  the  prime  fBatarv  of 
any  dlctiouary,  mad  Id  this  one  the  chief  aim 
aeems  to  be  Id  give  the  exact  siipafficAtioD  and  the 
dlflerent  me»DfDgfi  of  t«rmii  In  u»e  In  medicine 
aad  the  oollateral  BClen.'e»  in  languai^id  %»  tereie  afl 
1j  com pfctlble  with  lucidity.  The  work  i^  ri^miu-lE' 
able,  loo,  for  itu  fuloe^ti.  The  entjm«iraLloo»  And 
«iih4lJTi.><if>nH  under  eai?h  word  heading  are  strik- 
ingly <^om]>IotefasregHrd!<:vUlct  the  KngliMh  tongiif 
and  the  languAg(>H  chi»?fly  employed  by  anck<nt 
and  modern  sdienee.  It  in  lmpoei»mje  todo  justice 
to  the  di<^tloau-y  by  any  eaipual  il  In  titration.  It 
preaentA  to  th»  Engli«ib  reader  ii  ihoroaghJy 
acientiflc  mode  of  acqufrinmarlch  vocabulary  and 
OlTers  an  accurate  and  really  meanp  of  reference  in 
coaaulting  works  in  any 'of  the    three    modern 


(^ontinenLaI  laagaaie«a  whteh  are  Hehtttt  Id  nie4- 
ical  Uleratare.  To  add  to  lis  uaefViliiew*  »*  a  wrtt 
of  reference  aomt^  valu&bte  tables  ar#  giNA 
Another  feantre  of  the  «    ric  i>  aif>  aocutacy  ^^f^ti 


definitioasr  all  of  whlc 

eomparlfioa  with  many 

the  dilTerent  laagua^e^  i    . 

the  boundless  storeeof  iufon 

gained  bv  the  study  of  a  g' 

enabled  by  the  wf»rk  nnjpr 

gently  any  techi 

chief^ modern  U 

opinions  as  to  tti^:  _. -^-  ^ 

this  dictionary  &§  a  buuk  of  r^ 

sorte  and  condltioaji  of  me^i 

w«  have  been  able  to  aeei,  n^^  .  . 

omitted,  and  In  refpect  of  oompiet. 

found  distinctly  aaperlor  to  any  n 

yet  pabll6hed.— rA«  Z^onden  /.^h/,- 


cheeked  bgr 
iATd  wott*  m 
\nArt  Ck«o 

rr.oae  li 


LcA  Bbotbsrs  &  CO.'s  Pdbuoations— Anatomy,  Dictionary, 
OB  AY,  HENHY,  F.  R.  8„ 

L€et%trer  on  Anatomif  at  SL  George" 9  Ho^itat^  Londim, 

Anatomy,   Descriptive  and  Surgical.     Etliied   by  T.   Pickeriko   Pick, 
F.  R.  C.  8.^  8urg«on  to  aod  Lecturer  on  Anntomj   at  8l  George^s  Hospital,  Loodon, 
£nuuiner  in  Anutomri  Koya!  College  of  Burgeons  of  England.     A  new  American  from 
the  eleventh  enlarged  and  improved  London  edition,  thorough  I  jr  revined  and  re-edited . 
by  William  W.  Keen,  M»  IX.  Professor  of  iSurgery  in  the  Jefferson  Medical  College  <  * 
Fhiladelphia.    To  which  i»  added  the  second  Americim  (thiu  the  latent  EngllBh  edition  < 
LAXDMAJti£8,  Medical  and  Sukoical,  hy  Luther  Holi>en,  F.  R,  C.  8.    In  one  imperialj 
odavo  vohiuie  of  109S  pages,  with  685  large  and  elaborate  engravings  on  wood.     Price  < 
edition  in  black:  Cloth,  $6;  leather,  $7 ;  half  Russia,  17.50,     Price  of  edition  in  coh 
(see  below):  Cloth,  f7.25;  leather,  $8.25 ;  half  Russia,  $8.75. 

This  work  covers  a  more  extended  range  of  guhjects  than  is  customary  in  the  onlinaiy 
text-books,  giving  not  only  the  details  necessary  for  the  student,  but  also  the  application  to 
IboM  details  to  the  practice  of  medicine  and  surgery.  It  thus  forms  both  a  guide  for  thtt 
leuner  and  an  ailniirable  work  of  reference  for  the  active  practitioner.  The  engravings  I 
form  a  special  fealure  in  the  work,  many  of  them  l^eing  the  size  of  nature,  nearly  all 
original,  and  having  the  names  of  the  various  parts  printed  on  the  body  of  the  cut,  in 
plftce  of  figures  of  reference  with  descriptions  at  the  foot.  In  this  edition  a  new  dejwirture 
baa  been  Uken  by  the  issue  of  the  work  wtih  the  arteries,  veins  and  nerves  distinguished 
by  diiferent  colon.  The  engravings  thus  form  a  oomplete  and  splendid  series,  which  will 
greatly  assist  the  student  in  forming  a  clear  idea  of  Anatomy,  ana  will  also  serve  to  refresh 
the  memory  of  tboee  who  may  find  in  the  exigencies  of  practice  the  neoeesity  of  recall- 
ing the  details  of  the  disBecting-room.  Comoining,  as  it  doeSt  a  oomplete  Atlas  of 
Anatomy  with  a  thorough  treatise  on  systematic,  descriptive  and  applied  Anatomy,  1 
thm  work  will  be  found  of  great  service  to  all  physicians  who  receive  students  in  their 
officea,  relieving  both  preceptor  and  pupil  of  much  lalx)r  in  laying  the  groundwork  of  a 
tborough  medical  education. 

For  the  convenience  of  thoee  who  prefer  not  to  pay  the  slight  increase  in  cost  necesai*  | 
iatad  by  the  use  of  colors,  the  volume  is  published  also  in  black  alone,  and  maintained 
in  this  style  at  the  price  of  former  etlitions,  notwithstanding  its  largely  increased  siise. 

Landmarks^  Medical  and  Surgieatf  by  thedistinguiitheci  Anatomist,  Mr.  Luther  Holdeiii 
has  been  appended  to  the  pre^^nt  edition  as  it  was  to  the  previous  one.    This  work  givea  . 
in  a  cl^,  condensed  aod  systematic  way  aSl  the  information  by  which  the  practitiooer  caa  I 
determine  from  the  external  surface  of  the  body  the  poeition  of  internal  parts.    Thug 
complete,  the  work  will  fumisli   alt  the  assistance  that  can  be  rendered  by   type  and 
illufitration  in  anatomical  Htudy. 

The  mofrt  populwirork  on  Anatomy  ev«r  written.  '  books.    The  wortt  Lb  published  with  black  aad 

"   '  .......       colored  plateft.    U  if  a  manre]  of  book-makiag,-> 

Ameriean  I^actitiorutr  and  Nt»a,  Jan.  2L ISSS. 

Gray's  Anatomy  Is  the  most  magolffceat  work 

apon  anatocny  which  has  erer  been  piiblLihe4  la 

the  Engliflh  or  aoy  other  languaEa.— OnctniutM 

Medical  Sme*,  Not.  188T. 

A«  the  book  now  goei  to  the  porchaser  he  Is  re- 


ft te  eofflcieot  u>  nav  of  it  thftt  thlfi  edition,  thank* 
M>  tfie  AmeridhQ  editor^  eurpajisei  all  other  edt- 
tloaa  —Jimr,  of  tH4  Am^,  Med.  ^mX  Dec.  31, 1887. 

A  wrk  which  for  more  Ihan  twenty  years  has 
iMtd  the  lead  of  a]  I  other  toxt-books  on  aoatoniy 
tiiroaahout  the  civil i£«d  world  comes  to  hand  In 

woeh  beauty  of  executiuo  and  accuracy  of  text,  „ 

and  tllaotration  as  roor«  than  to  make  good  the  celriog  the  best  work  on  anatomv  that  lipublfthad 
l«rg«  promtfie  of  the  prospectus.  It  would  be  In-  la  anylaagoage.— Kirffinui  Jf«l  MonfM^,  uec.  1B8T, 
<|#ed  fljifficult  to  name  a  feature  wherein  the  pres^       Oray^s  standard  Anatomy  has  been  and  will  b# 

~^)  Am«>rican  edition  of  Gray  could  be  mended    for  year«  the  lext^book  for  ttudeota.    The  book 

ttered,  aod  il  n«edi»  no  prophet  to  see  that    oeedfi  only  io  be  examined  to  be  perfectly  under- 

'         *        '  '  itood-— Madidof  Pru$  of   WuUm  A«w   Yvrk^  Jan. 


m  royal  work  la  detitioed  for  many  yeara  to  come  | 
hold   the  first  place  amons  anatomical  text'  I 


1889. 


AlJ^  FOE  KALE  SEPAEATB — 

HOLDEN,  LUTSBS,  F.  M.  C.  S., 

Sttrffwn  io  St,  Bartholomew* «  and  ths  FottndUng  HotpttaU,  London, 

Iiaildmarkfl,  Medioal  and  SursieaL    Second  Ame.-ican  from  the  latest  revieed 
■*•-•*  edition^  with  additions  by  W.  \vr  Keen,  M.  D.,  Profeasor  of  Artistic  Anatomy  io 
na>  Academy  of  Pine  Arts.     In  one  12mo.  volume  of  148  piigea.     Cloth,  $1.00. 


fOLISON,  ROBLEY,  M.D.^ 

LaU  ProfeMor  of  InMtituteg  of  Medidne  in  the  Jtfftraem  Mtdieal  OoUtg%  oj  Fhiladttpkio^ 

KEBICAIi  LEXICON;  A  Dictionaiy  of  Medical  Science :  ConuiniiiJii 

Dciae  Explanation  of  tlie  vuj-ious  Suljjeci»  and  Terms  of  Anatomy,  f'hysioloKy,  PathoK 

f^vqiene,  Th e ra pet i tics,  i^harmaoohjgy,  Pharmacy,  Surgery,  Obstetrtca,  Mediad  Juria- 

i'  and  E>entislry,  Notices  of  CUmate  and  of  Mineral  Watery  Formulae  for  Officinal, 

^„,Lal  and  Dietetic  Preparations.  With  tiie  Ac^oentuation  and  ElymolocT  of  theTerma, 
the  French  and  other  Syunnymes,  so  as  to  constitute  a  French'  as  well  as  an  Bogliah  , 

Ucal  Lexicon.     Edited  by  Richajid  J.  Dctkqlisok^  iL  D.     In  one  very  large  and 

laome  royal  octavo  volume  of  1139  pages.    Cloth,  $6.M)i  leather,  raised  bands,  $7.50; 

'  handaome  half  Huasia,  raised  bands,  $8.00. 

I       Jt  has  the  rare  merit   thnl  it  certainly  baa  no  riral    la  th«  BaKllah  language  fior  aocuraej 
[Ifid  *«t«?nt  of  fef*»reticeflL— />»firfoN  MtAicai  Qnuitt* 


AJLLEN,  HAJRRISON,  M.  Z>.,- 

pTQfusfjr  of  Phpaiotogy  in  the  Unipertity  of  Ptnnaytumia. 

A  Bystem  of  Human  Anatomy,  Including  lU  Medical  and  StiTKioil 

Helations.  For  the  use  of  Practitioners  and  HtiidentB  of  M€*licine,  Willi  an  Tiitf^ 
dticiory  Setiifiti  on  Hi»t^*logy.  By  E,  O.  Bha  KBePEARE,  M.  D.,  C>phthiilmolo«at  to 
th*.  t"^'11  '.i»>)|ihja  Iios|}it&l.  rv,r,iTii-i«;r.rr  gl3  double-columned  quarto  Jtft^eii,  wiQi  3^ 
J  is  on  109  full  jiage  V\  ](-  plfttes,  many  of  which  are  in  c^jlora,  and  241 

*  r  in  the  text.     In  six  ,  each  in  a  portfolio.     Price  per  Section,  $3.50; 

aUr  Uptiud  in  (ine  volume,  cloth,  |i2dAK> ;  very  handsome  half  Busia,  raided  liamii  aao 
opeii  back,  $2-^/>fV     For  mJe  by  mtbi^fripiion  <mly.     Apply  to  ihs  PMUhen, 

k  jj  to  b#  '  M  rttiidy  of  t.pplii'd  anfttomj  I  eare,  «nd  »re  tlroply  mperbi.    Thet«  la  aa  mwek 

In  ii*  wldiv'  >>U'mailc  pr^eM-nlatioa  or  I  of  pnctlcaJ  applicmtion  of  analomloal  polata  Itt 

iiuch  anair  ri  h-h  c4ui  Ihb  ftp|jlied  to  the    th«  eTcry-ditv  WAOta  of  the  m^ical  olmlelaB  •• 

practice  of  aicdkiue  »a  woU  v  of  surgery.    Our    to  i hone  of  the  operating  siunfeoa.    In  fa^  fwr 


author  b)  coaome,  accurate  and  prft4nif:ft!  in  hi» 
»ta(ement«,  and  imt^t^da  admirA^ly  in  infunltig 
aa  Interest  lato  the  itudy  of  whftt  Ih  leene rally  con- 
tld e red  »  riry  subject.  Tlie  dri>»r(menl  of  Hfi^tol- 
Ogy  if  treated  Id  a  masterly  mftoner,  anU  the 
around  1b  travelled  o?er  by  onft  thnroughJy  famll- 


Tmr  with  iU    The  lllui^tratiODfi  are  made  with  (freat  j  Rea/rd,  Nov«  26,  U8S. 


aeneral  pracUtionera  wIlJ  readlhe  work  viibmitft 
feeling;  of  surprisied  j^tificatioo  that  eo  many 
p^inte,  coQccrnlnf;  which  they  may  never  b&va 
thought  before  Are  *o  well  prevented  for  their  eoa- 
AideratioD.  It  it  a  work  whleh  la  d«^tmed  to  bt 
the  beet  of  lU  kind  in    any  iMxignmg^^Mmheai 


CLARKM,  W.  B„  F.R.C.8.  &  LOCKWOOD,C.  B„  F.R.C,B, 

DtnujH$trat<)r9Qf  Anatofnyat  SL  Bartholonuw*»  Eatpital  Mtdital  School^  London, 

The  Dissector's  Manual.    In  one  pocket-siz^  12mo.  volume  of  896  pa^ea,  witli 

4§  UKustrationB.     Limp  cloth,  red  edges,  $1.50.    See  SiudmU^  Sena  of  Maamed^  pige  80. 

MeMHrN.ClKTicejind  Lock  wood  hare  written  II  book  '  Intimate   aseoclattcm  with   ntudenta  oomld  have 

thai  can  hurdly  be  ri¥All»d  a^  a  practical  aid  to  the  I  aiveu.    With  etieli  a  galde  aa  thla,  aooooipa&itd 

diii»eetor,    Their  piirpcf^f^  whicn  in  '*how  to  de-  '  By  »o  attractive  a  coinmenUry  as  Tr»ve«*aWyieal 

I  aorlbe  the  best  way  to  dir^play  the   anatomical  I  Appiied  A natttmy  (t%m«  nerien)*  no  ^tadeol  oooJd 

^"  Structure,"  ha»  been  fully  attained.    They  excel  in  I  fail  to  be  deeply  aad  abaorbtngly  interested  In  Um 

a  lucidity  of  demonHirallon  and  graphic  terseneee  I  itudy  of  uialomy.— JVm«  Ortntm  M^Hml  m^Sith 

of  BXprevBion,  which  only  a  long  tralalag  and  |  gietUJowwU^  April,  18M. 


HIRST,  BARTON  a,  M.J>.,  &  PIERSOL,  GEO.  A.,  M.D. 

ProfeMQr  uf  Oh'^tfAryfn  in  fJu  TJnivcrtity  Professor  "/ /ln«f<Mwy  mnd  EfthbtyoUf^^ 

of  Ptun^iyhmnia.  the  f'ntver»t(y  of  Pcnnstflvama, 

Human  Monstrosities.  Maciiiricent  folio,  contnining  about  150  pogts  of  test, 
IliuAtrated  with  engr&viogs,  and  39  full-page,  photographic  platee  from  oatara.  In  foitr 
pATtB,  price,  eaoht  f5.  Part  L  just  ready.  Part  II.  fthortly.  Limited  editioa,  ibr  sale  by 
BubftcnptJon  only.     Addreaa  the  PubH»her». 

A  A  far  as  Englisb  I  Iterator*  It  aoocieroed,  this  ii 
the  only  work  whleh  ha»  to  fnr  —-,--;--  ^  *^"  ■■:  «i 
all  oomprehen*plve.    The  illu-  I 

photographic  reprodur-tions  '•;  jt> 

ojenfi,  and  from  aa  artisife  »Uu<Jin>iuc  4.ku  u.^Utf 
be  eicelled.— /otoTfitt/  of  IA«  Am^n*an  Mmlmm 
At^f^ewtion,  Deo,  19,  ISftL 


This  work  l»  one  of  the  rnoj't  interesting  and 
artlFiMc  contributitms  to  the  pclence  of  medicine 
which  we  nave  ever  aeen.  It  tretita  of  a  subject 
on  which  very  Kttle  of  a  systematic  character  lias 
been  written,  A  knowledge  of  teratology  la  of 
areal  practical  Importance  to  the  general  prac- 
titioner, and  to  the  obBtetricimn  It  In  a  «in€  t/iuj  n^n. 


TREVES,  FREDERICK^  F.  R,  C,  S„ 

Senior  Denwmtrntor  of  Aiuitomy  nnd  Aatuttant  Surgoon  at  Iha  Lof*don  Bt^tpitaL 

Surgical  Applied  Anatomy.  In  one  pocket-«iae  12mo.  volume  of  540  pge% 
with  61  illuiiitraLionii.  Limp  cloth,  red  edgea,  $l00«  See  JStudtni^  Series  V  Mimittai 
page  30.  

BELLAMY,  EnWAMD,  F.  R.  C  «., 

Smxior  A mri9tanf-Surgf4m  to  the  Chnring-QnMi  ffospital^  London, 

The  Student's  Guide  to  Sursical  Anatomy :  Being  a  Deaoriptic«  of  tlii 
moat  InifKirtant  Surgicsil  Kepions  of  the  Hunmo  Body,  aud  intended  bb  an  Introdiictitn  w 
Operative  Surgery,    In  one  12mo.  volume  of  300  page^  with  50  illustrationa,    Cloib,|Si& 

WILSON,  ERASMUS,  F.  JB,  A 

A  System  of  Human  Anatomy.  Genend  and  Special.  Edited  by  W.  H. 
OoBBEc^T,  M,  D.,  Professor  of  General  and  Surgical  Anatomy  in  the  Medical  CoUci^  o( 
Ohio.    In  one  large  and  handsome  octavo  volume  of  616  pagea,  with  3^7  iUufttratiofia 

Cloth,  14,00;  leather,  <!6.00. ^ 

CLELAN1>,  JOHN,  M.  D.,  F.  R.  8.f 

Profiitor  of  Anatomy  attd  Phti^iology  in  Qu^mU  CotUgt^  QtihM^, 

A  Directory  for  the  Dissection  of  the  Human  Body. 
Tolume  of  17S  pages.    Cloth,  $1.25. 


In  ooe  Ub^ 


HABTSHORNE'S  HANDBOOK  OF  ANATOMY  I  HORNER*a  8P KCI A  L  ANATOMY  AJfD  HJffO% 
AND  PHYSIOLOGY,  Second  edition,  reTleed.  !  OGY.  Eighth  edition,  ezteo«lv*ty  rtvtie^  •»• 
In  one  royal  12mo.  volume  of  3lo  pagefl,  with  230        modified.    In  two  octavo  vetutnaaer  Ittf  |«i^ 


woodcata.    Cloth,  II.T5. 


vtUb  32l>  woodcata.    Gtoth, 
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nitAPEBf  JOHir  C,  M.  !>.,  i£.  !>., 

Proftmr  of  Ctumtustty  in  IM  Unumrnity  of  the  Wv  of  Xew  YorK 

Medical  Physics.    A  Text-book  for  StuiJentu  utid  Practitionerfi  of  Medlcdne.    la 
one  octavo  vol iirae  of  734  pag^,  with  376  woodcuts,  mostly  ori|?iiiftl.   Cloth,  |4. 

No  mao  In  America  wan  better  fitted  th*n  Df. 


WhUe  IlII  anUghicned  phvujcl&aii  wltl  ai^fH»that 
A  Iraowledn  of  physics  In  denimblo  for  tnc  mi^di- 
e«J  ffCadeivL  only  tbo«e  ftctoAlIf  en;it,ged  la  the 
iMlf^liiDK  of  Ihe  primary  Rijb|«cts  can  be  AiHy 
awar«i  of  ihe  dlfficalttimi  eucoiiiit«red  by  fltiMl^r&ts 
who  atbQinpt  the  Hludy  of  theK«  ««ubjocU  without 
m  knowledge  of  either  phyflicA  or  chemtjatry. 
Tb«««  are  «fp«ciA)ly  feJt  by  the  t«acher  of  phyni- 

ft  1*,  howe¥#r.  Icnpoaaibte  for  him  to  Impart  a 
ktiowl^dg^^  of  the  main  fkota  of  hit*  fubject  and 
«aUhH#h  (hem  by  reaions  and  expeiiinental  decn- 
Ottotraiioo,  and  at  the  aaine  time  undertake  to 
h  rt6  tmtio  the  principles  of  chemiutry  or  phyi»- 
HeniN*  the  dc^titramlity,  we  may  say  the 
,  for  some  Huoh  work  a^  the  present  one* 


Draper  for  the  tank  he  tindertook^  and  he  hae  pro- 
vided the  student  and  practitioner  of  medtciae 
with  a  volunae  at  once  readable  and  thorough* 
Even  to  the  student  who  bad  sonoe  knowledi^u  of 
phyMlcn  thte  book  i»  naeAil,  aa  Ik  shows  hirn  iim 
apptlcAtioOB  to  the  profssvlOQ  that  ta«  hiui  chorea. 
Or.  Draper,  aa  an  old  teacher,  knew  welt  the  dfrD- 
cultlet  to  be  encountered  Sn  nrlai^lnfl:  hta  eabj^ot 
within  ihe  grasp  of  the  average  etadentf  and  thai 
he  hail  succeeded  so  well  proves  once  more  thai 
the  man  to  write  for  and  examine  atudenie  i»  the 
one  who  ha*  taught  and  [i*  teaching  them.  The 
book  (b  well  printed  and  f^Hy  iUnstrated^  and  In 
OTery  wrv  dej«erv«e  grateful  reoogaltloii,— TA* 
Montreal  MviieQl  JourwU^  July,  ISW, 


ROWER,  MEITRT,  M.  B.,  F.  B.  C.  8., 

Bxamin^fr  in  Phytnol^ygj/,  BoytU  CoUefft  of  Surgnom  ^  Bngland. 

Human  Phyaiolony.    Second  editioiu    In  one  handsome  pock el-siM  12mo,  vol- 
j  of  509  pp.,  with  68  ilhistnitions.    Cloth,  $1.50.    See  StudeTvU'  Series  of  MomloIm^  p.  30, 


ROBERTSON,  J.  McGBEGOM,  M.  A.,  M.  J8*, 

MuirhMd  Detnomtrator  of  PhytiologVt  Onivertify  of  OUugow. 

Physiological  Physics*     In  one  12mo.  vohime  of  537  para,  with  219  illuBtrft- 
I.     Limp  cloth,  12.00.     Bee  Slud^mtJ!^  Scrua  of  ManttaJs,  page  30. 


ttona. 

The  title  of  this  work  *uffiolentiy  explalnn  the 
Mill  10  of  itB  contents.  It  ii*  denigned  »s  a  man- 
Oal  for  Ihe  student  of  meilicinn,  an  auxiliary  to 
^lii  lext^book  la  phy  nioioKy .  an  d  1 1  wou  I  d  b«»  pArtleu- 
larly  useful  a»  a  guide  to  his  lal>0Tatory  ex  perl- 


meats.  It  will  be  found  of  great  value  to  Ihe 
practitioner.  It  Is  a  carefully  prepared  book  of 
reference,  concise  and  accurate,  and  as  such  we 
heartily  recommend  it. — Journal  of  the 
Medical  Aeeociation^  Dec.  a,  1884. 


I>ALTON,  JOHJf  C,  M.  !>., 

Profthtor  Efneritua  of  Phytiology  in  the  CkfUege  of  Phytieiam  and  ^trffeom^  Ne»  Fork, 

Doctrines  of  the  Gircmiation  of  the  Blood.  A  History  of  PhyHiologicml 
Opinion  and  Di^txiyery  in  regard  lo  the  Circulation  of  the  Blood.  In  one  handiiom« 
l^ror.  ...lurue  of  293  pages.     CUh,  $2. 

work  is  the  fruit  of  the  deep  research    revolution Ued  the  theories  of  teaohera,  than  the 

.  ralod,  and  t4>  the  bn^y  practitioner  U    dlACorery  of  the  circulation  of  the  blood.    This 

I  tun  u^he  a  )*ource  of  inHinietJon.     It  will  |  explains  the  extraordinary  Interest  It  has  to  all 

hlfn  with  a  feeling  of  i^ralitTnlei  and  admir-'  medical  historians.    The  volume  before  us  is  one 

for  thone  ploddioK  worker'*  of  olden  iimei»,  '  of  three  or  four  which  have  been  wrllt«Q  within  a 

laid  the  foundation  of  the  mapiUcent  temple  I  few  years  by  American  physiciane.    It  is  in  several 

of  m>^dlc**l  .<irietir>e  AS  it  now  Hiand^.— iV^cic  Orleans  ,  respects  the  most  complete.   The  folume.  though 

Mtfi^ni  and  ,^nrqtrfil  Jourfiai^  Aiif^.  i^SA,  small  In  site,  Is  oue  of  the  most  credltaole  ooa-^ 

In  the  prngrefl.s  of  physiological  study  no  fact  ,  tributlonsfromaaAmericAnpentomediealhlstorar 

mmm  of  greMer  momeat,  none  more  completely  I  that  has  appeared.— 2tf«d,  4  Si^g,  B^p.^  Dec.8,18lik 


of 


pirel 


"irtjoi 


JfMLL,  F.  JEFFREY,  M.  A*, 

Professor  of  Ojmparfiiivt  Anntoviv  at  Koig*t  CVIf^t,  Xofufoft, 

ComparatiTe  Anatomy  and  Physiology*  In  one  I2mo.  Tolome  of  561 1 

t  229  ilIit8tmtions.  Limp  cloth,  $2.00.     Hee  SttuIenW  ScriM  of  ManuaU,  pAgftSO. 

NFRannaJ  Is  preeminently  a  student's  book— i  it  the  be^t  work    In   existence   in    the  EngllelT 
and  simple  in  language  and  arrangement.  I  laniruaice  to  place  In  the  hands  of  the   medltial 
__  ^    well  and  abundantly  tltustrated^  andli  read- I  student.— £^     -  ■  ^'  "  .    ~ 

^  ttl)ij#  and  iaierestlog.    On  the  whole  we  consider  1 1888. 


-  Brutal  MetiioO'Chirurgxeal  Jmvmaly  Mar* 


BJ^LIS,  OEOSOE  VINERf 

Smt>r\tu»  Profeuor  of  Anatfrmy  in   Univ^sity  OoUege^  LatvAn^fi^ 

Demonstrationa    of  Anatomy.     Bein^  &  Guide  to  the   Knowledge  of  the 

Body  by  Dissection.     Fnini  the  eighth  nnd  revised  London  etlition.     In  one  vef7 

oine  octavo  volume  of  716  pages,  with  249  illiiBtrations,   Cloth,  $4,26 ;  leather,  I5.2& 


iBERTS,  JOHN  B-,  A.  M.,  M,  I>., 

LeeUtrer  in  Anatomy  in  the  UniverHty  of  Ptixntyitwua^ 

The  Compend  of  Anatomy.    For  use  in  the  diasecting-room  uid  in  preparing 
^  axaminatloiw.     In  one  lOmo.  volume  of  196  pages.    Limp  doth,  75  oenta. 

"Wohlei^s  Outlines  of  Organic  CJhemistry.    Edited  by  Pittio.    Translated 
I jiA  KBX9I37,  M.  ly^  Ph.  D.     In  one  Timo.  volume  of  560  pages.    Cloth,  $3. 

CARPENTER'S  PRIZE  ES8AT  ON  THE  USE  kSV 
Abitsb  or  Aloobolic  Lioroas  lit  HxALVa  akd  D1^ 
USB.  With  eipianaUontof  eclentlAe  words.  Smatl 
I2ma    na  pages.    Cloth,  80  e 


fAJfJC*8  MANtUL  OF  CHEMICAL  PHY8- 1 

lOlXKIT.     In  one  octavo  volume  of  3ZT  pages, 
titt  41  lllu  strati  on  H.    Cloth,  §2.25. 
kFBfCTEB'B  HUMAN  PHTSIOLOGY.    Edited 
Hofar  Powiia.    In  one  ootetn  volume.  ' 


wfltt  ^ 


CBAPMAJf,  HjENBT  C,  M.  ID., 

Prf>fau/r  of  InstiUkfm  of  Mtdicine  oAtf  Midkal  Jurit,  m  th$  J^ormm  Jfad.  Qitt,  </ 

A.  TresLtiBQ  on  Human  Phyfliolog^.     Id  one  bftodsome  c»cuto  Tolume  of 

925  pAgCB^  Willi  605  tine  engravings.     Clolh,  |o.50  ;  leather,  f6.50, 

II  r»pr»tr.i,.  ffrj  fully  ih«  «xiiiUnK  fff«t«  of  !  (iikrther, »Dcl ih«  laHer  vltl  find «ntert«lcimeiii aa4 

kWihfWogf,  ^k  h&*  ftE*pecjaJ  T»}ue  '  loRirnction  in  sn  wimirnbto  book  of  rafftrraoft.^ 

Iletll*  ttnd'  jf-r  ai>  d^vot^d  more  i  ^YorfA  Carolina  Mtdieai  J(mmial,i(or,  1M7. 

rio  ihi.  VTM'  f  ^."U  Vrowii  truU..  ^     ^^  ^^^^  certainly  eommeod*  }t*etf  to   bolii 


np^/^T  f  ^y  '^*  proKTtPP»iT*  physician  of  k»-<l«y  i»  hb  i 
'  ■  '  I  utino  of  f»hy*lology  to  prATtfca)  th«Tmp«uUea 
" ,  #^n  tk*     tl^'*  work  Ifl  a  d«cided  Impr^irement  in  thu  r^ 


'J  fur  the  fT 

V         It,     ..t„ 


^  on  the 
J:    tech- 

.la- 


iU«»,  1114 
pr^irement  in  thu  rMpect 
o»er  olh^T  work*  in  th*»  market,  U  will  oenaialy 
imk0  ptiu.'«  among  th«  moat  TaJitable  t<ezV<bookft.* 
Jfeillen/  ^sr^  Not.  25, 1187. 

U  if^  the  production  of  an  author  dallghlad  with 

ni  able  to  inapira  atod«nCs  vlth  an  an- 

m  lo  bit  ovn.*-^!  -      -- 

Not,  12,1887. 


DALTON,  JOHJS^  a,  M.  D., 

ProfeMor  of  Phytiohgy  in  f/w  CoU«g4  of  Phpneiam  txnd  Suirffeom^  Nmf  Fort,  «£& 

A  Treatise  on  Human  Fhyaiology.     Designed  for  the  use  of  SiudeHle  and 

Practitioners  of  Medicine.    Heyenih  edition^  tboroughlj  revised  and  reirritt€iL     In  cme 

very  handaozne  octavo  volume  of  7S^  poges,  wiih  252  l^utiful  eD^nivifigs  oo  wood.    Qoih^ 

|5,00;  leather,  |6.00. 
From  th«  flrnt  appearaae«  of  th«  book  ft  hai  I  have  D«Ter  beeo  to  any  donbl  as  lo  tta  •tortlaf 

bees  a  fayoHtef  owlog  an   well   U>   the   anthor*f    worth.— A^.  F,  Mtdieal  Joumai,  Oct.  IWi. 
^  raDowD  an  an  oral  teacher  an  to   the  charm  of|      Profeeaor  Dallon's  wall-koown  and  de«erT«diy- 
\  ilmpricity  with   which,  a«   a  writer,   he  always    appreciated  work  haa  long  paoMd  tha  stag*  U 
(ancoeedN    tn    InveatiDg   even  Intricate  eubjeetji.    which  it  coald  be  revlewaa  in  thaordinaty 

.  It  inu«i  It*  gratiiyinr  io  him  to  observe  the  ft'©     ""'  '   '      ~  * ' '"    "^ "    * 

'  qu^ncy  with  which  hla  work,  wrttteiO  for  AtadeDtn 

and  piai^titionerK.  Is  quoted  by  other  writers  on 

phyHioiogy,     This  Ikct  attests  itn  value,  and.  In 

great  mi*a^iire,  lt«  originality.     It  now  needs  no 

inch  v»n}  of  approbation,  howerer,  for  ihe  thou- 

landa  who  haT«  studied  it  to  Its  rarious  editions 


The  work  it*  eminently  one  for  tlia  madlcal  |wae- 
tltloner,8fnc«  it  treats  moat  fbJly  of  tlioaebiaiiobss 
of  phyiiloiuiQr  whirh  hare  a  direct  bearing  on  the 
diagnoais  and  rrnntment  of  dif^ea^^e.  The  work  ii 
ooe  which  we  cau  highly  recommend  to  all  oor 
readan.— DaMin  Jour9ml<&/  MtdJcedSeitnt*,  Feb.1tt^ 


FOSTER,  MICHAEL,  M.  D.,  F.  R,  8., 

Prtlecior  in  Phymotogy  m\d  Feilovb  of  IVinity  CulUfje^  Cambridge^  EngUmiL 

Text-Book  of  Physiology,     New  (foiirth)  and  enlarged  Americui  fron  tkt 

fifth  and  revii^ed  English  eaition,  with  no  ten  and  additions.     In  one  haDdsoin^  OCAbto  t^ 
nme  of  1072  pages,  with  282  iUiiatrationft.     Cloth,  $4.50;  leather,  $5,50.     Jutt  rmi^ 

The  Appearance  of  mioiher  edition  of  Ko«ter'«  {  the  author  largely  udopt^d  in  a  modifiad  Ibroi  te 
Phynioiogy  again  reminds  an  of  the  ronttniied 

I  popularity  of  this  mo«l  ezcelteat  work.    There 

;  ean  be  no  doubt  fchnt  this  t«xt-t<ook  not  only  uod- 

.  tlDUeM  to  iead  ull  othem  in  the  Engli(«h  languuge, 

I  bnt  tJiat  this  la^t  edition  in  ^u^i^rior  to  its  prede- 
Igasaort,    ti  is  evident  that  th^  author  hae  devotMl 

II  considerable  amount  of  time  and  labor  in  its 
[  prepAfittion^  nearly  evif^ry  page  bearing  evidencoa 
!  ©f  nireftil   revinion.     Although  the  work   of  the 

American  editor  In  former  editlooii  has  been  by 


this  re  virion  ^"■ 
editor  to  re n 
of  our  Am**, 
edition  wlN 
market  on  i 
has  been  pu  < 
style  of  the 
In  otfercd  at 
and  Surgtmi 


^dtoChavaoli 
the  Amaffaaa 


■•—TMMi 


Fsiaeai 


SIMON,  W.,  Ph.  n.,  M.  !>., 

Profetior  of  Chetnittry  and  Tbaticokiinf  **^  f^  CbUm*  of  Phytieiam  and  ^trgm^m, 
Prof«t*or  of  Chemuiiry  tn  th9  Maryland  OoUeg§  of  Pharmacy, 

Manual  of  Ohemietry.   A  Guide  to  Lectures  and  Lalioratory  work  for  Bi^glitDen 

In  ChetuiFilry.     A  Text-book,  specially  adnpted  for  Students  of  Pharmacy  and  MedidB*, 

Kew  (tJiird)  eciitiun.     In  one  hvMx  volume  of  477  pages,  with  44  wootlcuts  and  7  ooloifd 

pliites  iliiuitraling  56  of  the  most  imi>ortant  chemical  testa.     Cloth,  $3.25.    Jugt  rmdy. 

While  po»sei«Blng  ail  the  uhurI  qualities  of  an  I  things  with  which  the  doctor  ban  tnoatly  t»  dmL 

i  Vioelieot  text- book  for  the  utiident  or  laboratory  ]  ^Virgini^  Maitcnl  Monthly^  January.  Vm. 

^  this  manual   prenentH  thp   unique  admntage   of       The  medical  student  whi  weTrome  thiii  rasaoii^ 

Lliirniphlng  plates  showing  the  variously  pihuded  ^  The  chemistry  essential  to  »i  '  of  laedh 

Iflplors  of  certain  Ghemienl^etc^aDdthc^ir  reactions,  i  rinein  nil  its  branehas  is  f»  ^•paclsl 

^The  chapter  on   tJrlnalysis  \n  excellent.      This  '  att«ntlon  haing  paid  to  the  h^m  li^ooadi 

Chemistry  i«  enpeoialiy  valuable  to  medical  stu-    which  are  so  rapidly  baing  adu»M!  u>  mir  inodsr* 

daniH  and  priicl  it  loners,  as  deroting  ao  mucii  d«-    materia  medfca. —  nli<r  Osnodiiofi  /Va#ft£i' 

tail  to  descriptions  of  analyses,  teste,  etc  of  those  ,  10,  I^OL 


,D«, 


CLOWES,  ^'MJJfK,  1>.  Sc,  Landon, 

Smior  Scitnic^ Mtutlet'  nt  tfu  High  School,  Nerccnstte-undrn'-Lyftu,  efc 

An  Elementary  Treatise  on  Practical  Chemistry  and  Qaalitatiri 
Inorganic  Analyaia.  8i»ei'iaUy  adapted  for  use  in  the  lAhomtorica  of  School*  «iw 
ColIegeB  and  hy  Beginners.  Third  Amencan  from  the  fourth  and  revised  EngHaH  «dili<». 
Id  ona  12mo.  volume  of  ^87   ^a^ea^  with  55  tlluatraiioti0.    Cloth,  $150. 


liEA.   BftOTBERS   A   Co/fl   PUBLIOATlONS^CliemfHtry. 


ntAXKLAJfDf  M.f  JO.  C.  i., F. B.S., SJAPP^  F. R.^  F. I.  C, 


Profutor  of  Chtrniitry  in  th4  ifvrmal  Sfhoot 
of  ikumOy  Londutx* 


^fltitL  Prof,  o/  ChmniMtry  in  (A«  iVortnoi 
School  of  Setenet,  London. 


Inorganic  Chemistry.    In  one  handsome  octavo  Tolame  of  677  pages  with  51 
mKMiculfl  iknd  2  plates,     Clolh,  $3,75  ;  leather,  $4.75. 

Thiff  work  nhoHld  supersede  other  worttd  of  1U 
elviit  lia  t)i*!>  m«i(llciblcolk'g»».  I  its  certain  tv  better 
ftd»pieNl  thmu  %ny  vrork  uj^m  chemlwtry,wUh  which 
we  ftro  ii^fjDikinl^d,  t^i  Impftft  thttt  clear  &nd  ftiM 
Icn^wfr-^l^f.  nf  iii«  ^Hin«n<:«  which  ^tud^nij*  of  med- 
liM  ivn,     PhyKiciftna  who ft^el  th»l  their 

ci  v  ledge  b  behind  the  tlmeH,  would 

d<  i\rthiPWork.    The  descriptions  and 

d«  jh  Are  m»tle  no  plnJa  thmt  there  i» 

til  ij  tind^nrntuoditig  them. — CTineinrMli 

M  ,  January,  \mf^. 


ThlB  ezoeiJent  trestlM  will  not  faii  to  t«lcell|| 
pl»c«  A*  009  of  the  very  b««t  on  the  KabJ«ot  of* 
which   li  treikU.    We  hare  been  much    pieMed 
with  the  comprehen«ir«  and  lucid    manner  In 
which  the  diraoulti^n  of  chemical  notatioo  and 
nomendlaturtt  have  been  (bleared  up  by  the  wriiei 
\i   «how4   on    every  pas^e   ttiat    the    problem 
rendering  the  obe^^uritied  of  this  4cienoe  « 
of   comprehennioo    han    long   and    »aee««tlU}t] 
«nRaKoa  the  attention  of  the  aaUiora^-— ^Jfi  ' 
iMO.  ^Jtrgical  RwporUr^  October  31, 1886. 


FOWNE8,  GEO  RGB,  Ph.  D. 

A  Manual  of  Elementary  Chemistry;  Theoretical  and  Pmcticai.  Em^ 
bodying  Watts'  Physical  and  hwrgmuc  Chetni«fiy,  >  e w  A  mertcanj  from  the  twelfth  English 
edition.  In  one  largv  n>yiil  12rao.  volume  of  1061  pages,  with  1^8  illufFtrations  on  wood 
mnd  a  colored  plate^     Cloth,  f  2.75 ;  leather,  (3.25. 


^^i#fMi*  (.Vi^mifflry  ha»  been  a  standard  lert- 
apon  eheraixtry  for  many  yearn.  lt#  merita 
ai»  varV  ftill?  known  by  chemiflid  and  phy»iclan»i 
fvrafTwhere  In  this  coantrr  and  in  EniflaQd.  k» 
lh«  Mieooe  han  adtaiie«d  tif  the  making  of  new 
dtoeorerie*,  the  work  has  been  revined  so  an  to 
^«M>.>  ti  ..K,.„„^f  r^f  tiie  tlm<^s.  It  ha«  steailly 
Bif.  'on  a>«  A  u*xt  book  with  raedi- 

««i  ^  work  are  tn*afed  fully:  Ueat^ 

LI  >%includinRMagQeti<im.    The 

Ir  by  these   forces  In  chemical 

#i  kind  dlBeaBA,«t«.,  In  of  the  moKt 

Intir-'i"*"^  »....,  ..^J  fhould  be  fumtliar  to  eTery 
"^'     '   firactitioner.     We   can   commend    the 


apoa 


text-book4 

V^L  i^<w«,  Oct  'I 

intended  for  ' 

fues*  Oicmutn/ 

Ita  popularly 

upon  it?»  eir-eUence.    Thin  last  edition  < 

»  all  of  the   material  found  in  the  prerloofl. 

and  it  i»  also  enriched  by  the  addition  of  Watta^ 

'    —       -  '         All  of  the  mat- 


worlt  tkfi  on«  of  the    r*^^*?^  ^f«-+ 
chemistry  extant.-  ' 
Of  all  the  works" 
ufie  of  medical   »tll•^.  ...■^,   .  ... 
the  moitt  wideiy  ufiod. 


lains  all 


Phi/sirnf  and  Inoroftnif  Chemutry. 
ter  is  brought  to  the  present  etandpoli^^    -f  ^>»'* 
oal  knowledge^    We  may  aafaly  pre  J 
work  a  continuance  of  the  fame  and  in 
among  medical    studentii. — New  OrL.^ 
and  Surgical  Jifumal,  March»  188ft. 


ATTFIELD,  JOHN,  M.  A.,  Ph.  D.,  F.  I.  C,  T.  B.  «.,  Etc. 

ProfMMir  of  Practirnt  Chemixtrt^  to  the  Pkur^n^f^tt^cal  Aorterv  of  Qrtat  Britain,  sCe. 

Chemifltry,  General,  Medical  and  Pharmaceutical ;  Including  the  Chem- 
igtrj  of  the  U.  B.  PharmHC-tiixjeia.  A  Miinim)  of  the  (lenerai  Frineiplea  of  the  Bcienc^, 
apd  iheii  A^iplicaition  to  Medicine  and  Pliarmacy.  A  new  American,  fnim  the  twelfth 
BngliKh  edition^  specially  revised  by  the  Author  for  America.  In  one  hatjdsome  royal 
l2ino.  vohime  of  782  pages,  with  88  illiistnitionR*   Cloth,  $2.75;  leather,  ^.2-5. 


AtiHeld'H  Chemiiitry  \r*  the  most  popular  book  } 
MBon^  etud<»nt«  of  medicine  and  phaj  ma^^y.  Thlf  | 
pofolarif  '  '  '^  -T'-^od.  subtttanlial  ba^ls.  It  rests  | 
Qfion  rr  \ttO«1d'e  work  combines  In  the 

bAMlei-  '  iear  exfM>sition  of  the  theory  I 

of  ©neri  "  T  -"-♦'■•  "  ■  Mratton  of  thla  I 

knowlr  -  of  the  phy   \ 

vleiaD  SI  t'nl  is  shown  | 

Dr?t  ""  '-  r'4^--  iii^"  1-1-.  ".-ik,  but  h[»o  in 

vi  HiA  book  t«  precisely  what 

lii  r.   Thea^imirabiearrangeinent 

of  i.ir^   -  VL  .  L Lii  i,  ^  A  reader  to  get  a  good  idea  of 
nie^try  witnout  the  aid  of  experiments,  and  | 


again  it  is  a  good  laboratorv  gutde«  and  finiilly  it 
<»)nta[n«i  f>U(?h  a  maiiiiof  weir-arraitj^d  (nformaCion 
thai  it  will  AtwayM  serTe  an  a  handy  btmk  of  f«f*r- 
em^e.  He  do4'»ftnot  allow  any  unuUUzahle  knowl- 
edge to  Hlip  Into  his  book;  hf«  long  y*«ar«  of 
eipertence  have  pn3»lu'^ed  n  work  whi*^h  Ih  both 
dcientific  and  praciir-al.  and  which  nhuta  out 
everything  iu  the  naiure  of  a  Miperrtuity,  and 
therein  liew  the  He^^r   *     '  -*       ■■  -   '  'Ms  la^t 

edition  «ihow«   the    i,  'gresM 

ma'ie  tn  chemiji'lry  -  —New 


BLOXAM,  CHARLES  L., 

ProJtMor  of  Ch^mUtry  in  King't  Q>ll«g«^  London. 

Chemistry,  Inorganic  and  Organic     New  American  from  the  fifth  Lon*' 
doB   edition,   tiiorotighly  revited   and  mucij    improved.     In  one  very  handBome  octavo 
^«»iume  of  727  pag€«,  with  292  illusirationn.     Cloth,  |2.t>0 ;  leather^  $3.00. 
Oerantnent  from  as  on  thlH  f>tandard  work  la  a1*  |  maintains  the  position  it  has  always  held  as  one  of 


ttfltiper^uotie.    It  difTrr*  widely  ia  aoope  and 

aim  tfom  that  of  Atl field,  and  in  Its  wav  is  oquatly 
%MMkd  criticism.  It ado^m  the  noott direet  meth- 
4MP  la  •laUnK  tJti^  prlQciplej»,  hypotheses  and  fkcts 
<af  the  *i'iATtoe.  It«i  language  is  so  leme  andlucidf 
mMd  tis  afntngement  or  matter  so  logical  In  se» 
^•oee  liiai  tt»e  Pludent  nerer  ha^i  occasion  to 
aontptaln  thai  clu^mtatry  is  a  hard  t^tudy.  Much 
'^  tion  U  pajii  to  experlmenLal  ilhitrtratlons  of 
loal  principles  and  phenomena,  and  the 
of  coudnctlog  these  experiments.   The  hook 


the  b«>4*t  manuals  of  general  cherolFitry  tn  the  Eng- 
lish laDgtiaga. — Dttrott  Lnttftt,  F«b.  1S84, 

We  know  of  no  treatise  on  chemintry  which 
oontalni«  ho  rnuoh  practical  information  In  th« 
same  nu>  u.'e».    The  book  can  be  r«>a<llly 

adapte^j  '  h«  needs  of  those  who  desire 

a  tou'rsi'  '  course  of  chemititry,  but  aJKO 

to  r  lie  who  daalre  ooty  a  general 

k  I  KjecL    It  Is  both  a  ^sr  hfactory 

l^x  <rul  book  of  reference —Ba«  ton 

Me4>rnt  .in'i  Nuryjco^  /owntai,  June  m,  ISM. 


GREENE,  WILLIAM  H.,  M,  D., 

i>fmtmAirau>f  of  Chn/UMtru  *n  (he  Medual  Depfirtment  of  tht  Uniptr§(t^  of  PmmtvUMmia* 

A  Manual  of  Medical  Chemistry.   For  the  use  of  Students.    Based  upon  Bow- 

a's  ^f  eilical  Chemistry,    In  one  12mo.  volume  of  310  {tages,  with  74  illits.    C^oth,  |L75. 

•  ft  ronrlHe  manoR)  of  three  hnndred  pages^  |  the  recognition  of  compounds  due  to  pathological 

ir>»fy  of  the  b#»ht  methods  \  oondlUons,     The  detection  of  poison*  |»  treated 

id  iiolidnorthc  body;  both     with  BUfflcient  Hilness  for  the  pury^xte  of  the  stu- 

piv,  .  ^  .  .         ..  normal  eou»tiUi«ot  aad  ,  dent  or  tiraotltloiaer.^^Mttfn  JX.  u/ Ciksm.  Juae^'fiUL 
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Lba  BitOTBKBe  ft  Co.'8  PuBUOATtONS — Chem,,  Pharni. 


VAV6HAN,  VICTOR  C,  PA.  D^  M,  1>^ 

Prof,  of  i%i.  and  Pnth.  Chmn.  and  Ah<k.  Prof  of  Thfftp.  m^  Mat.  Mid.  <■  tkt  {Km.  afMtO. 

and  NOn.  FRMDEBICK  G.,  M.J). 

ItntturUfT  m  Hi/gitne  and  Phyt.  Chem.  in  tXt  Unix,  of  Midk. 

Ptomaines,  Leucomaines  and  Bacterial  Proteids ;  or  the  Chemical 
Factors  in  the  Cauaation  of  Disease.  New  (second)  edition.  In  one  brnDdBome 
12mo,  voliiiue  of  3S9  pages.     Cloth,  $2.25.    Juxt  ready. 

Th«  tlttcF  of  thii  vol  u  me  bringn  pron 
Tlew  th«  correct  pathology  of  m  host 


Modem  cheroiitry  ham  furnished  no  mci I 
•rtdeae«of  tU  ?»Ju*  thfto  tbe  dincoverj  *!  iii*--*- 
UlltmMe  ciinfte#  of  di-^f^a^e,  m  Bt«p  which  net'>«s 
uuitjr  prec«d»i  ^ny  r»tioD»l  Icnowiedge  of  cure  or 
praveottGO.  These «iacGe«»fiil  methods  of  re»esrch 
heT<?  mlso  thrown  ft  6ood  of  light  upon  the  Leuco- 
iSAJneH  or  PhyHlo1oKlc&)  Alkftloidii.  The  lltemnre 
of  the  f*tibjertr.  «lre*dy  vaat,  wta  before  the 
prep»r*tioa  of  this  work  eCAttered  and  UDattalDAble 


'se  who  had  moal  ne«d  of  lie  help^  i ,, 

r&l  practitioner*.  For  the  mdeiit  no  mon 
rtxitjt  branch  of  chemistry  exbta.  The  cvlj 
a^niand  for  th»*  »e4;ood  edition  of  a  work  on  m 
new  a  departmeat  of  eeience,atici]r»  well  for  the 
curriculum  in  iho»e  coUeces  whi^-h  h^te  aJrea^l' 
made  it  a  branch  of  »tudy,  i  «^  gimrlBg 

procDptnesB  oo  the  part  of  ~ti<  to  recog- 

nize and  Qje  the  moiit  enlJNi  '^ihoda  for 

the  benefit  of  their  patient^.—  The  SautPim^  Ft9^ 
Nfcimter,  December,  UOL 


REMSBN,  ZBA,  M.  2>.,  J%.  2>., 

Profamr  of  ChtmUitry  in  th*  John*  H€fpkin*  Vrtivfrmiy^  BaiUmori' 

Principles  of  Theoretical  Chemistry,  with  vp^dal  reference  to  the  ConsUln- 
tion  of  CbemicaJ  Cinufxjund.s.  Fourth  an»l  thoroughly  revised  edition.  In  ooe  handsome 
royal  12mo.  volume  of  about  350  pages.     Preparing, 

CHARLES,  T.  CRANSTOUN,  M.  D.,  F.  C.  «.,  M.  «., 

Pvtnt^rty  Aut,  Prof,  amd  DwiontL  of  CA«ini»<ry  and  Cltcmicnl  PAv«»Gf,  Quteti^i  CatUg«^  Sdfiut 

The  Elements  of  Physiological  and  Pathological  Chemistry,     a 

HaodkMjk  for  Medical  Htudenta  and  Practitioners,  Containing  a  general  a«x)unt  of 
Nutrition,  FoodB  and  Dige.**lion,  and  the  Chemistry  of  the  Tisanes,  Omna,  Secretiorw  «kJ 
Excretiona  of  the  Body  in  Health  and  in  Diaeaae.  Together  with  the  metbodH  for  pr^ 
paring  or  aeparating  their  chief  oonHtituenta,  aa  also  for  their  exaiaination  in  detail,  aad 
an  outline  »j tlabuB  of  a  j>ractical  coarse  of  inatnietion  for  Btudents.  In  one  handaome  CMStifo 
volume  of  463  i>age«,  with  3^  woodcuts  and  1  colored  plate.  Cloth,  |3.50. 
I>r.  Gharlea  In  fully  ImureHHed  with  the  Impor-  nowadayei.  Dr>  Charlei  ha^  devoted  tnoeh  fPiM 
'     '       iefi  of  hij><  Hubji^ct,  ana  he    to  the  elucidation  of  urinary  mysterk^    Heooei 


tance  and  practical  r^acfi  of  h]f>  subj'jct,  ana 


htJf  treated  il  iu  neompeteiat  and  instructive  rnau«  I  thlM  with  much  detail,  and  yet'ln  apradieal  aed 
ner.  We  c&nnot  recommend  a  b«tt«r  book  than  Intelligible  man »er.  In  fact,  the  author  hat  fttlid 
the  preseni.  In  fai^t.  It  fin«t  o.  f^np  jn  medical  (ext^  I  htri  book  with  many  practletJ  hlnU.—Madieal  Ba^ 
book«f  and  that  is  a  thiug  which  cnn  rarely  be  Maid  |  ord,  December  20,  18Si. 


HOFFMAim,  F.,  A.M.,  Fh.n„  *  FOWFB,  F.B.,  Fh.D., 

Piibiif  Anaf%/9t  lo  th€  St4iti  of  iVew  Vcirk.  Prof,  of  Anat.  Ckem,  in  ths  PhiL  CotL  of  PfimmU$> 

A  Manual  of  Chemical  Analysis,  s»  applied  to  the  Examination  of  Medidoal 
Chemicals  and  their  Pr^pamtiona.  Berne  a  liuide  for  the  Determination  of  their  (dentity 
and  Quality,  and  for  the  Detection  of  impurities  and  Adnlterationfci.  For  the  tiae  « 
Pharmacists,  Physiciani^  Dniggi9l«  and  Manufacturing  Chemiata,  and  PharmacetiUcal  lad 
Me<lical  Students,  Third  edition,  entirely  rewritten  and  much  eohiiged.  in  one  Toy 
handsome  octavo  volume  of  (521  pages,  with  179  illiistrationa.    Cloth,  $4.25. 


It  Is  admirable  and  the  Information  It  under- 
take* to  supply  in  both  extenilve  and  truj«tworthy. 
The  eelectloo  of  prooeaeee  for  determining  the 
purity  of  the  subatanceii  of  which  it  treats  la  ex- 
cellent and  the  description  of  them  singularly 


explicit.    Moreorer,  it  In  exeepti^* 
typographical  errortu    We  haT«  n' 
recommending  it  to  those  who  are 
in  the  luanuCaature  or  the  tevtltiv 
chemicals* — London  Pharm.  Jour,  n 


h<r 

niil 


F ARRIS H,  EDWARD, 

Late  Profeancrf  of  the  Thtory  tmd  Prnctiem  of  Pharmaty  in  tht  Phil^adtlphia  OtUegtt  of  i 

A  Treatise  on  Pharmacy :   Desired  aa  a  Tezt-hook  for  the  Student^  and  i«  > 

Onide  for  the  Physiciun  and  PharmaoeuttsL  With  many  Fonnulie  and  Pmcriptioiii' 
Fifth  edition,  thoroughly  revi&e<i,  hy  Thomlab  S.  Wisoand,  Ph.  G.  In  one  handvuDc 
ocUvo  volume  of  1093  pages,  with  250  lUuslnitioQa.    Cloth,  $5.00;  leather*  fS.O(K 

No  thorough-going  pharmaclntwtl]  (kil  to  pcftsess  i  odtf  of  combination  are  conoeroed.  can  atfbrd  ti 
himself  of  so  useful  a  guide  to  practice,  and  no  |  leafe  this  work  out  of  the  1t«l  of  their  woft*  of 
physician  who  properly  estimates  the  Talneof  an  i  reference.  The  country  practitioner,  who  aiaf> 
aoeurmte  knowledge  of  the  remedial  agents  em-  i  always  be  tn  a  measure  his  own  phansariali  ^^ 


ployed  by  him  In  dally  practice,  so  £»*  as  their  I  find    it 
mtsoibllity,  compatibility  and  mosteiTeetlTemeth- 1  March : 


1 0  dlspe  nsable.— LoMiiriXle 
1. 1SB4. 


Bh«n&arisL«17J 


BALFE,  CHARLES  H.,  M.  I>.,  F.  R.  C.  F., 

Aaittant  Phytic  tan  at  M«  l^ndon  HatpitaL 

Clinical  Chemistry.    In  one  pocket^ise  12mo.  volume  of  314  pogci^  wii^  1^ 
Ulufltrationa.     Limp  cloth^  red  edgea,  |1,50.    See  Siudenis'  Scries  of  MamaaUt  ptg$  SQL 

CLASSEN,  ALEXAJVDEM, 

Professor  in  ihe  BoifiU  Poiyt^hnic  SfhooL,  Aix4a^ChapttU. 

Elementary  Quantitative  Analysis.    Translated,  with  notoi  and  addHios^  ^ 
^  Edqab.  F,  Smith,  Ph.  D.,  Aaaiatant  Professor  of  Chemistry  in  the  Town*  SdendftoficM 
"Jniveraity  of  Penna,    Xm  oxve  \^mo,  '^QYvoa^  q\  ^^iA.^^fwpa^^tK  36  illus.    Clotl^  $SM 


Lea  BftOTRKBa  k  Co.'s  FuBLiOATiONa — Mat.  Med,,  Tlierapeu ties.    11 


'jM,  a.,  Jf.  2>.,  LL.  !>.,  d:  MAISCH,  J.  M*f  Phwr.  J>*, 


Ptofmsor  BfntriltiS  of  tKt  Thtofffond  Pmc 


usaf 
and  i 


He€  of  Medicine  and  of  Ctintcai  Mvlieint 
in  tfut  Unitm-tity  of  PmmtyU 


Prof  of  Mai.  Mtd.  and  Botany  tn  Phila, 
OatUgv  of  Pha/rmneVf  Sat'y  to  ih«  Amer^ 
fnn  Phnrmac^tiiml  A940ciatiim» 


The  National  Dispensatory. 

CaMTAtM/H/G  THEHMTURAL  HISTORY.  CHEMISTRY,  PHARMACY,  ACTIONS  AMD   USES  OF 

MEDICINES,  INCimiNG  THOSE  RECOGNIZED  IN  THE  PHARMACOPdIAS  OF  THE 

UNITED  STATES,  GREAT  BRITAIN  AND  GERMANY,  WITH  NUMEROUS 

REFERENCES   TO  THE  FRENCH  CODEX. 

Fourth  edition  revised,  and  covering  the  new  British  Pharmacopoeia,  In  one  mag^ 
nificsent  imperial  octavo  voltime  of  1794  pages,  with  311  elab*jrate  engravings.  Pricse 
in  cloth,  $7,25  :  leather,  raiaed  band«^  $8.00 ;  half  Russia^  $9.00.  ^^^Thu  vfork  wili  fm 
fvmiished  WitA  Patmi  Ready  Refetcrux  Thumb-leUer  Indejt  for  $1.00  in  addition  to  the  prim 
in  any  ntyU  of  binding. 

It  la  with  much  plea«ure  that  th«  fourth  frdUlon  i  dts^overr  have  r^cfilrod  dao  atteatton, — KantoM 
at  thlit  niannificeot  work  in  received.    The  authors  .  Oity  Menienl  IwUx^  No?*  18«7. 
and  publinhera  hare  reai»on  to  feel  proud  of  thiii^        We  think  It  »  matter  for  eoDgratulatfon  that  tl 
the  moot  comprehcQflive,  elaborate  and  accurate    |»rofe<^9ioiiof  medfclne  and  that  of  pharmaoyhai 
work  of  the  kind  ever  printed  In  this  country.    It '  vhofrneuchappreciationof  this  great  work  ai  to   ' 

*     '  -      -  "idoQw  within  th        ^ 


la  no  wouder  that  it  ha.^  become  the  ntaodard  au- 
thority for  both  the  medical  and  pharmnceuticai 
pTofenj-ioOt  Rud  thftt  four  editions  have  been  re- 

Solred   to  supply  the   conttant  uid    increasing 
«maod  Mttice  It*  lir»C  appearance  in  1879.    The 
^.^illlre  field  hiw  been  gone  over  and  the  rarloDJi 
'lQ|«ft  rerlaed  io   afford »nc«    with   the   latest 
imeata  recarding  the  ftttributoii  And  thera* 
1  actfoo  of  dnigs.    The  remediei  of  reeent 


for  four  ©dltii 


period  of  eight  yearn. 


e  compumtlTety  briafi 
The  mfttt^rH  with  which  llj 
cleali»  are  ofeo  practlcfti  a  nature  th»i  neither  t 

Ehypleian  nor  the  pharmacist  can  do  without  thAl 
^te*t  lext-bookB  on  theni,e*p«oiaUythoae  tbatat«| 
BO  accurate  and  comprehensive  mm  thle  one.    Tha  . 
book  Ik  in  ^'tmtf  w»y  eredlt*ble  both  to  the  ftuthort 
And  to  the  publieben* — Nmo  York  Medical  Jowmal, 
May  2i»  lasT. 


MAISCH,  JOHNM.,  I'ha/r.  I>., 

Profu^or  of  Mnterxn  Mfflicn  nml  Botany  in  the  Phit'tuUlphia  OfUtM  of  Pk 

A  Manual  of  Organic  Materia  Medica;  Being  a  Gulds  to  MiAtria  Hsdiim  < 

tbe  Vegetable  and  Animal   Kingdoms.     For  the  use  of  Btiidentfl|  Druffglfli,  T* 

and  FhyBlciaiiB.     Fourth   e<lition,   thoroughly    revised.     In   one  hanasome  royal  12maw] 

Yolume'of  529  pagee,  with  25S  illijstmtsonft.     Cloth,  $3.00, 


For  everyone  interested  in  materia  medie«, 
Ifalaeb**  M&nual.  flrst  published  in  18^2.  and  now 
la  lla  fourth  edition.  i»  an  indlitnenfianfe  book. 
For  the  American  plnu-macentioAil  i^lndent  It  Is 
llM  work  which  wilt  ^ivehlm  theiiecesMary  knowl* 
ne  In  the  easieet  way,  partly  bec&use  the  text  Is 
}fi,  Goncine,  and  free  from  unnecessary  matter, 
'  ~»rtty  because  of  the  numerou!;  lllu«tratlonai 
»  bring  fnctfl  worth  knowing  immediately  ba> 


fore  hie  eyes.  That  ft  answers  its  purpoiiee  In  thlal 
respect  the  rftpid  saceesslon  of  editlone  is  the  beall 
evidenoe.  It  is  the  tevorite  book  of  the  Ameriea&l 
student  even  oatttde  of  Mftlsch's  several  hundradl 
personal  students.  The  arraoKement  of  Ite  coo-| 
leois  shows  the  practical  tendency  of  the  book,  i 
Stafsch's  system  of  clea^lficjicion  is  easy  and  eotn- 

{irehensive.— /*iharfnnftfufi4£/t«  Zeituftg,  Gertnany, 
890. 


EJ>B8,  MOBEBT  T.,  M.  !>•, 

JiUkton  ProfntffT  of  CUmrni  Medieme  in  ffarwtrd  OMxm'tiiy,  Miviirnl  Department, 

A  Text-Book  of  Therapeutics  and  Materia  Medlca*    Intended  for  the 
Uaeof  Btndenls  and  Praetitioners.    Octavo,  644  pages.     Ch'th^  ^ioO;  leather,  $4.50. 
It  poie>i»ei  all  the  eflsentlale  which  we  espeel  t  en  having  produced  #0  good  e  one.— iV*.  T,  Mm 


-      all  the  eflsentlale  which  we  espeel 

In  a  book  of  its  kind,  each  as  conolsenees,  eiei^ 
Daaa,  a  Jadleious  classmcation^  nnd  a  reason- 
m>fi9  dagrve  of  dogmatism.  All  the  newest  drugs 
ef  firomts^  are  treated  of.  The  clinicai  Index  at 
th*  and  will  be  found  very  usefwL  We  heartily 
^MDtDend  the  book  and  congratulate  the  author 


on  having  prodiic<*d  #0  good  a  one.— iV\ 
JoumnLFt'b.  IK,  1888. 

Dr.  Edes'  book  represants  better  than  any  olde 
book  the  practical  tberapeutloe  of  the   pre 
day.   The  book  la  a  tboroaghly  practical  one, 
dasalflealloa  of  ramedlae  bai  reference  10  their 
tberapenHeaetioti.— Pfconnaetttfieal  JTro,  Jan.  IBSa. 


BMUCB,  J.   MITCHELL,  M.  X>.,  F.  B.  C.  P., 

PhytieieM  and  I^cturttr  on  yfnierta  Mtdtea  nnd  Th&rapimticJi  nt  Charmg  Oost  Ho^pitMf  London, 

Materia  Medica  and  Therapeutics.    An  Inirodnctton  to  Rational  Treatment. 

FcMirth  e<iition.    12mo.,  591  page&   Cluth,  $1.50.     See  StwltnU*  S^ria  of  MoMuUi^  page  30. 

OMIFFITH,  ROBERT  EGLESFIELD,  M.  B. 

A  Universal  Formulary,  oontaining  the  Metho<b  of  Preparing  and  Adiiiiju**^, 
tering  Officinjil  and  other  McMllrinea    The  whole  adapted  to  Physicians  and  Pharma^ — '" 
^-*'     Tbinl  edition,  thoroiij^hly  revised^  with  ntimeroii*  additiotita,  by  Johk  M.  *' ' 


I  edition,  thoroiighlv  revised*  with  ntimeroii*  additiotna  by  Johk  M.  MaiboS^ 
Fiiar.D.,  PnifeHHcir  of  Materia  Alediea  and  Botany  in  the  Phila<ieli>hia  Collage  of  Pharmac/. 
In  one  octavo  voljime  of  775  pnffca,  with  38  illiwtriitioni!     Qoth,  $4.50;  leatkar,  $6.50. 

SERMANxVg  EXPERIMENTAL  PHARMACOL- I  ST  I  LLE'8    THERAPEUTICS  AND  MATERt 


OGY.    A  Handbook  of  Methods  for  Detarmialoji  I 
Ibe  Physiological  Action  of  Dniga.    Translated; 
wttb  the  Auihor's  permission,  and  with  ezten-  ' 
ilve  additions^  tiy  RosKar  Ma4na  Smitk,  M.  D.  \ 
Uroo.,  IM  pages,  with  32  illustrations.     Cloth, 
$L.fiO.  I 


MErtlCA.    A  '^yr^tftnuftv-  Treittise  on  the  Acllo^ 
Q)   '  '  '*'  '  *   \geo4A|  fncltiding  theli 

1  y-    Fourth  edition,  r^ 

\ .  <  Iwo  large  and  handaoa 

o(!tavit  votum««H,  coniamiag  1990  pagea.    Clotht 
imai;  leather,  I12.i». 


A  SYSTEM  OF  PRACTICAL  THERAPEUTICS 

BY  AMERICAN  AND  FOEEIGN  AUTHORS. 

Edited  by  HOBART  AMORY  HARE,  M.  D., 

Pr^fAiiorof  Thenjpeutici  and  MtHi^ria  Medica  in  the  J^jferton  Medical  (hlUge  of  Pkila4$tpki^ 

Assisted   by  Waltar  Chrystie,  M,  D.,   Formerly  Instructor  in  Physical 
Diagnosis  in  the  University  of  Penna. 

In  a  aeries  of  eontrihutions  hj  seventy -eight  emiuent  authorities.  In  three  \k^ 
oclaTO  volume  of  about  TICK)  pagei  each,  with  illustrationB  Vol,  I.  just  readj;  Vou  IL 
ready  in  a  few  days  j  Voi*.  Ill-  m  j>*^*t.  Price,  per  volume :  Cloth,  S5.00 ;  leather,  $6.00; 
half  Russiit,  17.00.  Far  mLa  hy  9utMcripiion  only,  Addre^^-  fhf  PnhlUkeri.  FnU  pfni^)eehu 
frM  ta  any  address  on  applieati<m. 

THESE  mairntftcent  Toiume«  present  solely  the  fmitu^e  of  medical  icienee.  Devoted 
exchisirely  to  the  prevention  and  treatment  of  disease,  and  admitting  nothing^ 
unless  bearing  directlj  on  this  main  ttieme^  they  find  ample  space  to  explain  tn  minute 
detail  the  bei*t  practice  of  the  present  day.  Special  chapters  are  given  to  remedial  meu- 
tires  other  than  Drug?,  such  as  Electricity,  Massage,  Best- cure,  Exercise,  Bat  ha,  Food 
and  Climate,  and  directions  are  given  for  surgical  meui^ures  which  may  furm  part  of  the 
treatment  of  medical  ca&es.  No  work  of  such  n  purely  practical  nature  has  ever  before 
been  undertaken,  and  it^  plan  has  enlisted  in  its  execution  the  support  of  seventyeighc 
of  the  ablest  physicians  of  the  time.  The  practitioner  possessing  these  volumes  rnay 
r^ard  them  us  authoritative  and  as  contaicing  everything  ready  at  hand  to  guide  him  to 
an  accurate  knowledge  of  any  case,  and  to  the  best  means  for  meeting  its  various  indica* 
tiona  and  com  plications. 

SAME,  HOBABT  AMOBY,  B.  «c.,  M.  2>., 

Profeuor   of  3fnt0ria  Mediea  and  Th^apeutic*  in  tht  Jefermn   "Hvikinl  ColUg*  of  FUteilJ^Ms; 

Secretary  o/  ffut  Gf*»c*ntwn  for  the  RtvUion  of  the  Unitm  Staf€»  Pharmaeopaeia  o/  IML 

A  Text-Book  of  Practical  Therapeutics;  With  Especial  Beferenee  to  the 

Application  of  Remedial  Meodures  to  Diseairie  and  their  Employment  upon  a  Bational 
Basis,  With  special  chapters  by  Drs.  (f,  E.  de  Schweikitz,  Edward  MABTOr, 
J.  HowAKD  Reeves  and  BiUtTOS  C,  Lliit-rr-  New  (2d)  and  revised  edition.  In  am 
hantli*ome  octavo  volume  of  650  pages.     Clotli,  f  3.75 ;  leather,  $4,76.     Jfut  rttuiy. 


This  work  hfys  reeeiired  ths  rare  {listlnctrloa 
aroont;  medical  work^of  reachlni^afeooadeiJUloD 
•Ix  moQLhs  Rfl«r  itfl  ftrat  ftppeufance.  We  ante 
amonic  th<*  imi>ortant  n*w  realur^s  t^hitracterixiDg 
the  second  eiiihrru  tidiliUonftl  infortnihtioti  r«gard- 
iog  the  rorr  nfly  addf'd  to  (he  Mat«rfa 

Medica:  tlf-  ^>m(iloy1fig  the  r«at  cure 


other  fSeaturea  of  this  practically  helffut  Lr»«tiM 
which  will  make  refereai'^  to  it  <'<>[iv^nieiit  aad 
profitable,  Are  the  arrant:  >r  dm|C« 

ftnd  diiea»et8  In  alphab^  r4lDf  10 

th«tr    SngHsh    namefl;    '  i  of  the 

fkreparatfoof  of  the  British  Fh.Lrui,u:  jp-^ta;  »<iaae 
}at  of  drug^  offlcin&l  and  naofRcinai.     In  additi^s 


the  nse  of  pi  ;  i  the  treaiment  of  looonio-  '  to  the  general  indeji,  a  eoplou*  and  eipiin^iorv 

tor  Ataxia  and  •allisd  atfeotions.  Many  new  pre-  j  Index  of  diaemaee  and  rem^dlei*  has  been  appsaded 
fterlptiobs  have  a!»o  be«n  inserted  to  iliiijiirate  which  will  reader  the  contenU  easltjr  amMlbia 
the  beat  modes  of  applying  remedie^f       Among    —The  3£edkat  Agc,Jnly\*>,  1(N»L 

BMUNTON,  T.  LAUDER,  M.J>„  I>.8c.,  F.R.8.,  F.R.C.P., 

LeetufTcr  on  Materia  Medina  and  Thernptut^^  M  St.  Barfholom^t  Hoipttat^  London,  ete, 

A  Toxt-Book  of  FharmacolagT»  Therapeutics  and  Materia  Medioa; 

Inchidiusf  the  Pharmacy,  the  Physiological  Action  and  the  Therapeutical  Us^a  of  Drugs 
Tliird   edition.     Octavo,  1305  pages,  2ilO  iHustrationB,    Clnth,  $5  nfl :  l«>ather,  $6.5a 
No  word^  of  praise  are  needed  for  thU  work,  for    mude  In  rariou!<i  dii 


It  ha»  already  spoken  for  Itself  in  former  editions. 
Ti  was  by  nnanimou^  con.setii  T'tnri^d  among  the 
foremost  bookn  on  the  ^  publij*hed  in 

any  language,  and  the  hv  v  n  and  itndied 

the   more  highly  It  Is  a]  The  present 

edition  coniAln*  much  now  mait«r,  the  Insertloa 
of  which  hu  been  necessitated  by  the  ftdvancea 


t[c<^,  and  it  now)4ts( 

(iicieutific  presenuti 

No  one  who  wlsbe^  to  be  full/  au  v-. 

this  scieoce  can  aflbrd  to  neglect  U  < 

Bruntoa^s  work.    The  Indexes  are  ^-^ 

add  not  a  little  io  the  praeticsl  value  uf  Lhe  b^^i 

^Mtdkai  Record,  May  25, 1fl». 


FAMQJJHARSON,  ROBERT,  M.  i>„  F.  R.  C.  P.,  iX.  D.f 

Lecturer  on  Materi/i  Medica  fit  SL  Mnrv'9  fTftspitnl  Medual  School,,  London, 

A  Gmde  to  Therapeutics  and  Materia  Medica.  Fourth  Americui, 
from  the  fourth  English  edition.  Enlarged  and  juJapted  to  the  U.  S.  PharmaoopcBia.  Bt 
Frank  Woodbury,  M,  D.,  Profewor  of  Materia  Metlica  and  Therapeutics  aEkd  CUnicsl 
Medicine  in  the  Medico-Chirurgical  College  of  Philadelphia.  In  one  haadaom*  12bm^ 
volume  of  581  pages.     Cloth,  |2.60. 


*5li 


[t  Is  concl9«> 

,  „ nt  of  aU  temeu .    ^      , 

;hs  Briilsh  and  UaUed  auium  V\\»rm*- 


TI  (HIV  eorreellv  be  renrded  an  the  moat  modem  |  eopcBlae,  as  well  aa  ooQalderlas  all  t 

m  its  kind.     It  Is  concl»«>  yet  cjomylete,  I  Importantnewdrufs^iibeooiDafrlaftwIaniliililii" 
^lag  in  flccmiat  of  aU  TemedVea  tb«X  \\%Y«\^VKv«^»itSuc»ii.— fnnlk  Mtdiml  Jmtnmi,  iBiMi,U* 


LiBA  BmOTRlBS  i 


^^011 


tern  < 


FLINT,  AUSTIN,  M.  D.,  LL.  J>., 

/Vo/.  of  t)i*  l^nnpt4t  nnd  PrarJUt  of  Mad.  and  of  Cfiri.  Mtd.  in  Btii4W«  HotpUal  MvUsal  CbiUg^  If,  T, 

A  TreatiBG  oa  the  Principles  and  Practice  of  Medicine*    Deeigned  Dor  ] 

tlte  aae  of  SUidento  and  Pntctitioners  of  Medicine*     SLzth  edition,  thorouehlj  rerised 
uid   rewritten  by  tlje   Author,  oi^inted   by   WnxiAM  H,  Wei^th,  M.  D,^  Professor  of 
Ptthology^  John«  Hopkins  University,  Baltimore,  and  Aubtin  Fi^int,  Jr.,  M.D,,  LL.  D., 
Profosorof  Phjrsiology^  Bellevue  Hospital  Medical  College,  N.  Y,     In  one  yerj  handaome  , 
ocUyo  Tolume  of  !160  pages,  with  iUustnitions.    Cloth,  $5.50;  leather,  f6<&0. 

Not«xt'bcM)k  on  the  prlnoiptes  mnri  practice  of 
mwdlcfne  hmt*  »rer  met  in  Uiij<  country  with  such 
mgm^nH  Appron^  by  iTi«diehl  atudentt  and  prseti- 
iloa«rt  a*  the  norlt  ^f  ProfMaor  Fllot.  In  all  th« 
aadlGftI  colt«g««  of  th«  Ualted  St^tas  It  !■  th«  fa- 
in^le  work  upon  PraclIcA;  and,  «s  w«  httre«ta(«d 
bafbr«i>  in  kJludinf;  to  it,  there  in  no  other  medical 
work  th»t  CAT!  h*^  HO  gtftierftlty  found  In  the  llbr»- 
Ha«  of  phy«jcl»ns.  In  ©?ery  aute  ftud  territofy 
of  thUvut country  the  hook  ih»iwlll  be  moat  llkety 
lo  b«  found  intbeofflceofft medical m^frUt  wh«ih«r 


in  elty,  town,  rill&R«,  or  mi  Aoroa  crow»-ro»di,  It 
Plint'fl  Frnrtief,  We  make  tttla  8t»temeni  to  n 
considerftble  ©xt«nt  from  pArtHmftlobearratlon,  and 
tt  \a  the  testimony  aI^o  of  others.  An  eziimlni^ 
tion  *how«  that  very  conilderabl*  ch^nKea  hata 
been  made  in  the  sixth  edition.  The  work  may  un-  ] 
doubtedly  b«  reurded  an  fairly  repredeoitnK  iha 
prevent  etata  or  the  Mtenoe  of  madtolne,  and  aa 
refiectitig  the  Tlew»  of  ihom  who  exemplify  la  ^ 

roMof 
ina. 


their  practice  the  present  fltace  of  progroMof  med-  * 
icaJ  mrU—Cineinnftti  Mtdieal  Naim^  Oct  ISM. 


BRISTOWE,  JOHN  SYER,  M.  !>.,  LL*  !>.,  F.  R.  S*, 

Senior  Phvmemn  to  and  L*etmr«r  on  Medieint  nt  St,  Thomat*  Hctpital,  London. 

A  Treatise  on  the  Science  and  Practioe  of  Medicine.     Seventh  edl- 

In  one  large  octavo  volume  of  1325  pages.     Clotbi  |6.60 ;  leather,  $7.50. 

.  Bri«towe*B  now  famout  treatLfie  appears  In  I  tion,  ffyRtematie,  icieQUfic  and  practical.  CNontatn- 

erenth  edition.    It  has  long  panned  the  itage    ing  the  matured  axparlenceof  a  physiclaa  who 

|%hich  it  reqairet  crttloal  examlnatloD  or  com-  j  hai  erery  olalm  to  be  cxtnaidered  an  authority, 

ad  at  inn,  and  htts  thoronghly  eAlnbll^hed  itself  |  snd  composed  lo  a  atvla  which  attracts  the  prae- 

Tamoni;  the  most  complete  and  upefui  of  text-    titioner  sji  mnch  as  the  student.     No  one  can  nay 

mTK.K^^rUi4h  Medical  Jottrnaf^Bcfttf  mh^T  ^,\fM*    that  this  book  has  obtained  a  sticeesii  which  waa 

U  U  A  work  that  if  ballt  on  a  stable  fouada-  |  undeserred.'- rA«  LantAt,  Jaiy  12, 1890. 


aAMTSHOnNE,  BBNSYf  M,  U.,  XX.  X>., 

LaMit  Profeuor  of  By<fi«fi4  in  tht  Umvtrsitti  of  Pwnsfflvanm. 

Eseentlals  of  the  Principles  and  Practice  of  Medicine.    A  Handbook 
for  Studenta  and  PractitionerB.     Fifth  edition,  thoroughly  revisetl  and  rewritten.    In  ooaj 
injml  12nio.  volume  of  669  pages,  with  144  llltiatratlons.    Cloth,  $2,75 ;  half  bound,  $3.0(l»| 


1  the  oom; 

apaotlca,  nosology, and  HMHC'ial  pstnotoiry .  ^ 

ifce^    Tbere  Is  s  woaderiuf  amount  of  Information 


npass  of  eoo  pageti  it  treats  of  the 
cintj  fc^-  --^-' —    -^-— ^. 

vaoecope.  Of 

Dtlea,  nosology, and  fluecial  pstholoip^  and  prar* 


of  medlcfnt,  Eeneral  pathology,  general 

^andpby•fclal  diagnoeis  (Inolading 

ophthalmoflcop^,  etc.),  general  ther- 


nedfn  this  work,  and  it  is  one  of  Uie  best 
kind  that  we  ha?e  seen. — Blasgota  M§dicml 
tt,  !*or.  1882. 
k  tadiipeoiiable  book.    No  work  ever  exhibited 


a  better  average  of  actual  practical  treatment  thasi 


this  one;  and  probablv  not  one  writer  In  our  da^J 
>portunuy  r        *"     ^     .  .  -  _ 

the  Tiews  or  eminent  pn 
into  a  l2tno.    The  numerous  {Uustratioos  wUl  I 


had  a  better  opportunity  than  Dr.  Hartehorae  fovj 
condensing  all  the  riews  of  eminent  practitionexi 


rery  useful  to  "itudent**  et^pecially.    These  t 
tials  are  most  valnable  in  afford  tog  the  ma 
tee  at  a  glaooe  the  whole  tit#ratiire  of  any^  dL. 
and  the  most  Taloable  treatment,— Chiea^o  Ifeil 
Journal  and  BfMmmer^  A^pril,  ISSJL 


REYNOLDS,  J.  BUSSELL,  M.  J>„ 

PtofoMor  of  tht  PHntipli*  and  Practiee  of  Mtdiant  in  Univwwitif  OoUagt^  J 

A  System  of  Medicine.     With  notes  and  ailditiona  hj  Hxkrt  BLa£tSHOS 
A-  M.,  M.  D.,  late  Professor  of  H  vgiene  in  the  University  of  Pennsylvanim*    In  throe  I 
and  handaome  octavo  volumes,  containing  3056  double-^iolumned  pages,  with  317  ilia 
llooa.    Price  per  volume,  cloth,  $5.00 ;  aheep,  $6.00;  very  handaome  half  Russia,  raiaed  \ 
t8.60.     Per  aet^  cloth,  $15.00;  leather,  $]S.OO.    Sold  on/y  6y  mibBcripiim. 


COHEN,  SOLOMON  SOLIS,  M.  D., 

Pro/cMoT  of  t'Unicol  Midietm  and  Applied  Thmrop^utirit  in  the  PhUadtiphia  PaljftlSnie. 

A  Handbook  of  Applied  Therapeutics,  Being  a  Study  of  Principles 
AppHc^ahle  and  nn  Exposition  of  Methods  Employed  in  the  Maoagement  of  the  Sick* 
la  one  hurge  12mo.  voltime,  with  ilhistrationa,     f^partfi^.  ^ 


ariLLfe  ON  CHOLERA:  Its  Origin,  History, 
f^ij^stinrr,  Sytnptrm^.  L«*«ffr>nii,  PfPTentioo  and 
Treain  <o.  volume  of 


WA 


lOOpn. 


AND   COWPLICATIONS,  FATALITY    AND 

PIinn\OS!<?,  TIM^ATMKXr   AND    PITT-ilCAli 


W      OMl 


.  RINCIPLES  I 
I  UK  'M    ntv-^ic.    From  the  ftfih  | 
jon.   Edited  with  addition^,  ivnd  I9ri  , 
',i5y  HkVKT  HAKTsnoRNr^  A.M.,  M  D,  i 
^*ro^f^»^^or  of  Hygiene  In  the  University  of  I 
noJiylrania.    In  two  large  octairo  tulunieB  of  ' 
-  ^JB*^^     Cloth,  iD.flO :  leaih er,  fl  1 . m  I 

_j1>'T    ON    PHTHISIS:     ITS  MORBID  ANAT- 
OMY. ETIOLOGY.  SYMPTOMATIC    EVENTS  | 


Fi 


FI 

hiunl-orrj."    royal 
Cloth,  I1.3S. 
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A  System  of  Practical  Medicine. 

BY  AMERICAN  AUTHORS, 

Edited  by  WILLIAM   PEPPER,  M.  D.,  LL,  D., 

FBOiroeT  AND  FBOFEBBOR  OF  THE  THEORY  AND   PRACTICB  OF  MEDICXJOE  AJTP  OF 
GIiIiaCAl.  MBDICnJE  IN  THE  UNIVUWrTY  OF  PEKKSTLVAITIA, 

Asatsted  by  Louis  Btarr^  M.  D^  Cllnlnal  Profeesor  of  the  Diseii»eH  of  ChUdren  in  the 
HoBpitol  of  the  Dnivereity  of  PenusyWaiiia, 

The  compUU  work,  m  fkm  voiwne»f  contmnijig  5573  pa^  wUh  198  UlustraHaMf  u  nant  tmdijf, 
Pncc  per  volume,  dotk,  |5;  katherj  |6 ;  half  Bumij  raised  hand*  and  open  bfiek,  f7. 

In  thb  greni  work  American  mefiicine  is  for  the  first  lime  reflected  by  ita  worthiegt 
teuchera,  and  pr^sente^l  in  the  full  development  nf  the  practical  utilitT  wbich  ia  its  pre* 
eniineDt  eharacteristic  The  iDutit  able  men — ^from  the  £aj»t  and  the  West,  from  the 
North  and  the  South,  from  all  the  prominent  centres  of  education,  and  from  all  the 
hospitals  which  afibra  special  opportiinitiea  for  stad^  and  practice — baye  united  in 
generf>uji  rivalry  to  bring  togetht^r  tliifl  vast  a^;greffate  ot  snecialized  experience. 

The  distinmmhed  editor  has  so  apportioned  the  work  that  to  each  author  haa  been 
aaaigned  the  smiject  which  he  ia  peculiiLrly  iitted  to  discuas,  and  in  which  hia  Tievi 
will  be  accepted  ae  the  luteal  expreaaion  of  acientilic  and  practical  knowledge.  The 
practitioner  will  therefore  find  these  volumes  a  complete,  authoritative  and  unfailing  work 
of  reference,  to  which  he  may  at  all  limes  tuni  with  full  certainty  of  fimling  what  he  needs 
in  Its  most  recent  aspect,  whether  he  aeeks  informalion  on  the  general  principles  of  medi- 
cine, or  minute  guidance  in  the  treatment  of  s{)eciaJ  disease.  So  wide  is  the  scope  of  the 
work  that,  with  the  exception  of  midwifery  and  matters  strictly  surgically  it  embraoea  the 
whole  domain  of  medicine,  includiug  the  ilepartments  for  which  the  physicj^n  ia  aocuatomed 
to  rely  on  »peciiil  Lreati^^  such  as  di^ea^es  of  women  and  children,  of  the  genito-urinaiy 
organs,  of  the  skin,  of  the  nerves,  hygiene  and  sanitary  science,  and  medical  ophthalmolcgy 
and  otology.  Moreover,  authors  have  inserted  the  formulas  which  they  have  found  tnott 
efficient  in  the  treatment  of  the  various  affections.  It  may  thus  be  truly  regarded  ai  a 
CoATPirETE  LiBRAJiT  OF  PRACTICAL  Medictne,  and  the  general  practition^  poneanng  it 
may  feel  secure  that  he  will  require  little  else  in  the  daily  round  of  professional  datiea. 

In  spite  of  every  effort  to  condense  the  vast  amount  of  practical  information  fiir* 
nished,  it  has  been  imfiosBihle  to  present  it  in  lem  than  6  large  oi^vo  volumei^  containing 
al»oul  5600  beautifully  printeil  pages,  and  embodying  the  matter  of  about  15  ordinaiy 
octavos.     LUiistratione  are  introduced  wherever  retjubite  to  elucidate  the  text, 

A   detailed  prospectus  mil  be  tent   to  any  address  on  opplicaHon  to  the  pMiMhert, 

These  two  valniDea  bring  thin  ndrnlrable  work 
to  a  e1o§«,  and  tnllr  nuBiMn  the  high  «tandu-d, 
reaohed  by  the  earlier  volumee^;  w«  have  only 
therefore  to  echo  the  eulogium  proauunoed  upon 
lliem.  We  would  warmly  congratulate  ihe  editor 
and  hie  ootl»boni.iorH  &t  the  uoucluitioti  of  their 
laborfoun  tftsk  on  tho  ftdtnirable  manner  in  which, 
from  flrntto  iMt^ihey  have  ivcrformed  their  uerenJ 
dntiea.  They_  h»»e  suceft<^ded  in  produi!ing  a 
work  which  will  long  remiiiu  a  staaaard  work  of 
reference^  to  which  practitioners  will  look  for 
'  waldaDce,  and  authori  will  resort  for  Cacti« 
From  a  lit«rftry  polai  of  rlew,  the  work  Is  without 
anv  pierlnns  blemish,  and  in  respect  of  pro^tuctioii, 
it  naa  the  beautiful  fiolMh  that  Amerioaoii  always 
gi?e  tb«ir  morki^.—SditAurgK  M^iicalJoumai^  Jan. 

•  •  The  greatest  distiacti rely  A t^erican  work  on 

the  practice  of  medioLne^  aad,  Indeed,  the  super- 

lallTe  adj motive  would  not  be  Inappropriate  were 

even  all  other  produotiona  plaoed  In  comparison. 

An  examination  of  the  fire  roltimes  ia  auffloieat 

to  ooaTinoe  one  of  the  magnitude  of  the  enters 

urlee^  and  of  the  Ftucceeii  which  han  attended  Its 

famitDeiiL^7Vi«  MediaU  Aif^  July  20, 18^. 
I     Tbla  huge  volume  formi  a  flittng  cfoeo  to  the 
L^reateyeteni  of  medicine  whlcb  in  bo  ahoH  a  time 

Baa  won  «o  high  a  place  in  medic&l  literature^  and 

ha*  done   Buch  credit  to  the  profeeaiou  m  this    ,         ^ 

eoontry.     Among  tho  twenty-three  contributors  |  of  the  proUxitv  that  weftrie*  the  read#ir«  of  ih* 

are  the  iui.me«  of  the   leading   neuroloMstii    in    German  BChool,  the  artloTes   glean  ihc»e  ^ao* 

America,  and  most  of  the  work  In  the  folume  in  of    lielda  for  all  that  ii  rahiable,     Ii   Is  the  ouu    ^' 


physicians  who  are  acquainted  with  all  Uiei 
i\«fn  of  climate  In  the  Dnit«d  States  the  aharaDl«r 
of  the  »oll.  the  manners  and  ciwtotn*  of  tM  p«>* 
pie,  etc.  It  li  peculiarly  adapte<1  *  -»—  -^nti 
of   American   practitioners  of    me  <  i  It 

t!«emii  to  ne  that  every  one  of  then  .ra 

to  have  it  tt  ha«  been  truly  calUd  m  fiupi«i« 
Library  of  Practical  Medicine,**  and  tHo  f«aer«l 
practitioner  will  reqnln  lltUa  «l««  la  hie  rMiad 
of  profeaaionai  duties. — OSneimnaH  Jfedieol  Hm% 
March,  l«ge. 

Each  of  the  rolumee  It  prorldad  witli  a  moii 
ooploiiB  Index,  and  the  wore  altog^tber  prMnlMS 
to  be  one  which  wilt  add  much  to  th«  medleal 
literature  of  the  |jr<>»ent  ceoturv,  aad  reflect  pviC 
credit  upon  the  HcholarBhip  ana  praeltoal  menmm 
of  itfl  authore.— 7^  Londcn  Ltwcet^  Oek  9L  tMk 

The  feeling  of  proud  aaiisCiictioo  with  wlOoli  Iba 
American  profession  s«aa  thla,  lie  renreaeataUfi 
system  of  practical  medJolne  laaaad  io  the  Dsdl- 
oal  world,  is  ftilly  Justified  bj  tba  ebarw^ier  of  tiis 
work*  The  entire  caste  of  th^  ^..—i^^  »*  fa  )im 
ing  with  the  best  thonghts  of  ^nd  m- 

lowers  of  oar  home  »chool  oi  ijid  tl» 

oombinatlon  of  the  scientific  f^i.x.o  .,  .,,>««M>antf 
the  practical  application  of  exact  and  expeHiiisci- 
tal  knowlCKlge  to  the  (reatmeni  of  liumaA  mit* 
adlett,  makes  every  one  of  uh  sliitre  to  the  pHd» 
that  has  welttoroed  Pr,  Pepper's  tahor«.     Shuarsd 


the   hfgbe«t  order.— fio*t<m  Medical  and  Surgical  \  of  Amerioan  brains,  and  i^   markr^d   throiifboal 

Juumal^  Jttiy  '21,  I8g7,  i  by  much  of  the  sttirdy  inder*    '"' *^  «h«ijlil 

We  eongider  it  one  of  the  grandest  works  on  '  and  originality  that  is  a  nar  i 
Praotioal  Medicine  in  the  English  language.  It  Is  J  Vet  nowhere  it*  there  lack  <  ^ 
a  work  of  which  the  prot^ssVoii  ot  t\\ia««>iui\;ry  (»xi  I  wUax\c«d  views  of  the  day.— A< 
{^l    proud.     Written   extltiB\ve\7  \>^   kmtTVtiaa  \  e»il  Jwwmnl^^K^AMsfc. 
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WHJTLA,  WILLIAM,  M.  !>., 

Profewyr  o/  Maitria  Mediea  and  Therapeutics  in  tht  (^u««a*«  Cbl^eye,  B^tfotL 

A  DictionEury  of  Treatment ;  or  Therapeutic  Index*  mcluding  Medi- 
oal  and  Surgical  Therapeutics.     Ke vised  and  adapted  to  the  United  8tatea  , 
Phannacopofia.     In  one  squure^  octavo  volume  of  917  pvgeA.    Cloth,  ^.00.     JuM  ready. 

This  volume  U  a  guide  to  the  fDO«t  approved  treatmeot  of  disease.    Arranged  alpha-  , 
beticallj  it  is  always  available  for  immediate  reference,  and  lU  materials  are  bo  planned  | 
as  to  bring  prominently  to  view  the  viirioiis  syraptomfl  and  stages  of  disease,  and  the 
formulas  and  prescriptioDs  of  the  be^t  authoritie«  for  meeting  the  indications.  The  author 
10  well  qualined  by  experience  in  practice  snd  bj  literary  ability  to  know  the  needs  of 
phjnctaiifl  and  the  best  means  of  Elllng  them. 


WOTHERGULL,  J.  JHT,,  M.  !>.,  EOi/n.,  M.  JR.  C.  P.,  Land., 

Phytieian  to  tM  City  Qf  London  Hospital  ftr  D^wie%  of  the  Chett. 

The  Practitioner's  Handbook  of  Treatment ;  Or,  The  Principles  of  Thernr 
peutioR,   Third  e<lition.    In  one  8vo.  vol.  of  601  page^i.   Cloth,  $375;  leather,  $4*75. 

To  b»Te  ft  d«w<?rJptlon  of  the  nomiRl  physiologi-  '  This  !«  a  wonderful  book*  If  Iher©  b«  such  a 
eal  procei«»e4  of  an  organ  and  of  the  methodtf  of  '  thlngm#"mc*dlclneniftd«cMy.*'tbi»l8tbe  work  to 
lx«atm«Qt  of  it*  morbid  cooditionB  brvriight  |  ifcecompllB^i  thl*^  re«ulL— P'o,  Afad  Jfon/A..  Juiie,'«7. 
together  in  &  single  chaptfir^  find  the  relAtiona        "'     "  "  — - 

betwe«n  the  two  clearly  stated,  cannot  fall  to  prote 


a  great  convenience  to  many  thooKbtfut  but  biunr 
phyalefaiift.  The  practical  value  of  the  Tolume  b 
greatly  InereaAedf  by  the  introduction  of  many 

8r«scriptloQB.  That  the  profefwion  appreciated 
lat  th«  author  ha«  undertakeri  an  Important  work 
and  hM  accomplished  It  i»  ahowu  by  the  demand 
for  Ihifl  third  edition.—^.  F.  Jtt«dl  Jour,,  Jane  11,*B7. 


It  1m  an  excellent,  practical  work  on  therapeutics, 
well  arranged  and  clearly  expressed,  useful  to  the 
student  and  young  praotlttoner,  perhaps  even  to 
the  ol±—Dttblin  Jowmal  of  Mediial  8e4m«*^  Karoh, 
ISSfl. 

Wa  do  not  know  a  more  readable,  practical  and 
uaef^l  work  oa  the  treatment  of  disease  than  the 
one  we  have  now  before  aa^-i^iei^  Jfed^^  and 
SurgiaU  Jowntal,  October,  1887. 


WnfLATSON,  JAMES,  M.  I>.,  Editor, 

PhyM%eton  and  Ltcturtr  on  Clinicat  Medicine  in  the  OUuffoie  VFc«t#m  Infirmmry,  ete. 

CHinical  Manual  for  the  Study  of  Medioal  Cases.  With  Chaplers 
by  Prof,  Gairdner,  Prof.  Stephenson,  Dr.  Robertson,  Dr.  Gemmell  and  Dr.  Coats.  Second 
edition-     In  one  12mo.  volume  of  682  pages,  with  158  illtistrations.    Cloth,  $2.50. 


We  are  pleased  to  eee  a  lecoad  edition  of  thla 
admirable  book.  It  ie  eseeottally  a  practical 
treatite  on  medicel  diagnoeb,  in  which  everv  sign 
and  lymptom  of  dleeaoe  In  carefully  analyaecU  and 
their  relatire  etgnl&cance  in  the  diiferent  affiso^ 
tleoe  In  which  they  occur  pointed  out.  From  their 
fynthe«fft  ihe  ituaent  can  accurately  determine 
tEe  diee^ae  with  which  he  has  to  deaU    The  book 


has  no  competitor,  nor  \b  It  likely  to  bare  a»  lona 
ae  ftiture  edftioua  msintain  its  preftent  standard  of 
excellence.  The  {general  practitioner  will  find 
many  pracUcsl  hints  In  its  pages,  while  e  careM 
study  of  the  work  will  save  him  ITom  many  pilfalia  1 
in  disgaosis.— Livsrpool  Medieo-(^airmyictu  Jm  - 
nal^  January,  1S8T. 


MU88EB,  JOHN  H.,  M.  J>., 

Au\Mtf%nt  Pr<?f^$or  of  Ctinienl  Mudi^ne,  tlnivtt tity  of  Pennsylvania^  PhtlatUlphia^ 

A.  Practical  Treatise  on  Medical  Diagnosis.    For  the  Use  of  Studeata  i 

Practitioners.     In  one  octavo  volume  of  about  650  pages.     Preparing, 


LYMAN,  HENRY  M.,  M.J>., 

Ptofttior  of  tht  lytncipU^  and  Practice  qf  Medicine,  Suek  Jfsdieel  CbUtgt^  i 

The  Practice  of  Medicine.   In  one  octavo  volume  of  about  500  pp. 


Prtparing^ 


BLABERSHON,  S.  O.,  M.  D., 

Smujrr  i>%si9ien  to  end  laU  LtcU  mt  Pritrnpleti  oiftd  Practice  of  Med,  <a  0^*a  Hotpiiai^  iamdmL 

On  the  Diseases  of  the  Abdomen ;    Comprising  those  of  the  Stonuichy  aadl 

» of  the  Alimentary  Canal^  CEsophii^u8,OM;iim,  Intestines  and  Peritoneum.  Seooodl 
^m  third  enlarged  and  revised  English  edition,    in  one  handsome  ooiavO' 
lume  of  554  pages^  witli  illuBtrationi^.     Cloth,  ^.50. 

TYiforftliifthletreatlee  on  dfj^aAe<»  of  the  stomach  I  rectum.      4  fair  proportion  of  each  chapter  Is 

>riU  lie  found  a  t-yclupn^dia  of  iofor^  I  devoted  to  sym pioms»  pathology,  and  tberapentlOib 

atlcjilly  arraDgpJ,  on  (ill  diseasef  of  |  ^Ntw  York  Umiieal  Jourfud,  April,  18T9.  ' 

y    tract,   from    the   mouth    to  the  f 


TAKNtlR'S  MA^XAL  HF  CLTNirAL  MEDICINE 
.A  "fican 

fc  land 

_«  Vimo. 

-  yi^,,  \%iih  Ulu^.    Cloth. ^Li^. 

Li  ON  FEVER.    By  Robkrt  iK  Ltows> 

. .     .a  one  8f o.  toU  of  S54  pp.    Cloth,  $2.^ 


LECTUREEf  DN  THE  STUDY  OF  FEVER.  By 
A.  BiTMoii ,  H.  D.,  M.  R.  I,  A.  In  one  oclaTO 
▼olume  of  SOB  pages.    Cloth,  $!LSO, 

LA  ROCHE  ON  YELLOW  FEVER,  connldered  in 
iU  Historical,  Pathological.  Ettologioal  and 
Therapeutical  Relations.  In  two  large  and  hand- 
some octaTo  Tolumes  of  14ss  pp.    Cloth,  fT.OO. 


16    Laa  BBOTBEas  &  Co/e  PimLiOATiOKe — ^Hygrtene,  Mectr.,  Praet. 


BAMTHOLOW,  ROBBBT8,  A.  M.,  M. !>.,  ZL.  B., 

/Vor.  of  MaUria  Medica  and  Qeneral  Th^aptutit*  in  tht  Jefwrmm,  M^  CoU.  of  Philo.,  wU. 

Medical  Electricity.    A  Practical  Treatise  on  the  ApplicatioDs  of  Electri 


to  Medicine  and  Surgery,     Third  edition. 
pai|(««,  with  110  illu^trationii.     Cloth,  $2.50. 

Th«  fiust  thAjt  this  work  has  re«<!hed  j(>  third  ^dU 
tloo  In  Rix  ye«nkiin<i  rluii  ri  U'aa  been  kept  jftilly 
«br«4Mi  irl t b  the  tri  ^  and  know redg«  of 

•le<ctriclty,demon>  to  to  be  oonstdEered 

apracticAl  treatise  . :         ,    ^  ue  toth© profession. 
Tne  matter  added  Ui  ibe  |u»rt:^e at  edition  embraoeii 


In  one  very  handsome  octaTo  rolume  uf 


the  mft»i  recent  adTancen  in  electrical  Ireattnent. 
The  illustratioas  are  abondant  and  elear^  and  (he 
work  constitutee  a  fUH,  dear  aad  concise  manual 
well  adapted  to  the  ne«de  of  bolh  etudent  and 
practtUoner.— rw  3f fcitMf  JS'ew*,  Mav  u,  is" 


TEO,  I.  SUBNET,  M.  D.,  F.  R.  C.  P., 

Profejk*or  of  Clinical  Therapeutics  in  King^n   CoU*fj€^  Lundon^  and  Fkytitdatt  to  K%i*^* 
HotpUaL 

Food  in  Health  and  Disease.    In  one  12ma  volume  of  590  pages.   Goth,  #2. 

See  Seri^  of  Oini-ml  dlanuals,  page  31. 
Dr.Yeof^uppHeH  In  a  compact  form  nearly  alt  that    compik»a,  and  he  haa  arrancad  and  disMted  hit 


the  practltiontjr  requir«i«  to  know  on  the  suhfect  of 
diet.  Thfl  work  it;  divided  into  two  part^-^food  in 
health  and  f*x»d  in  dlnif  a*e.  Dr.  Yeo  hn*  leathered 
together  from  all  quiirter»  an  immenne  amount  of 
uitiful  informatioD  within  a  eomparatively  tunalt 


mutertalii  with  ikill  for  the  uae  of  tbe  praeUlieAflt. 

We  h'w*^  si'Edon]  Heen  a  book  whleb  mora  tho 

fH  tjje«t  for  which  it  wae  writii 

tr,  L  of  Df.  Yeo.—BriiUh  At« 


RICHARBSON,  B.  IF.,  ilf.l>.,  LL.  B.,  jF.M.8., 

FtUow  of  Uu  Roi/al  CoUsgt  of  PhtfsiciaH$,  Lcndotk 
Preventiye  Medicine.    In  rme  ocU^o  Tolume  of  729  pageA.  Cloth,  $4;  leather,  %'b, 

Dt.  Richardson  han  iuoeeeded  in  a      ' 

work  which  i»  elerated  In  eonceplion 
■tire  In  »<?ope,  ^cleotiftc  Id  cbaraottur^  -  m 

arranp^ement,  and  which  \»  vrritten  in  u  i-i^hi,  -on* 
else  and  iHeaaant  manner.  He  orioeen  the  happy 
facility  or  extracting  the  pith  of  what  t«i  known  on 
the  Rubjectf  and  of  pret^enting  it  in  a  moi^L  fllmple, 
iDtetllgeni  and  practical  form.  There  i»  nerhaps 
no  Blmllar  work  written  for  the  ffeneral  piibiie 
thatcontains  such  a  complete,  reliable  ftnd  ini<truc« 


tlve  collection  of  data  upon  the  dii* 
to  the  race,  their  origin  a.  caaeeii,  aad  the  maaMirM 
for  their  prefention.  Tna  daseripif oos  of  dlaenet 
are  clear,  chaHte  and  »ohofarly ;  the  diitcctMioii  of 
thequefitloa  of  disease  lBeompreh«n«iiTe,  masCerlT 
and  fully  abreast  with  the  [ate«t  and  be#t  knowV- 
«dg«  on  the  eubject,  and  the  preTeotiTe  meiMLrei 
adrtsad  are  accurate,  ezptlcit  and  reJiabl«.— fV 
A  meneon  Jam-nalofthe  M&Ueal  Seimtet*,  April,  liM. 


THE  TEAR  BOOK  OF  TREATMENT  FOB  1892. 

A  Comprehensive  and  Critical  Review  for  Practitioners  of  Me 
cine  and  Surgery.     In  one  ISmo.  volume  of  about  500  pa^;^.    Cioth,  $1.50. 
^\  For  special  com tnii tuitions  witli  periodicals  see  pages  1  and  2. 
A  notice  of  the  previous  editloo  h  appended. 


A  concise  epitome  of  the  chief  ftrtl'.'let^  of  the 
pant  year— articleif  nelecied  and  epitomised  by  a 
atafTof  contrtbutorfi  whiuh  includes  many  of  the 
beet-known  and  ablest  specialiHta,  and  thefiecren- 
lemen  have  widely  kept  in  mind  that  the  Year 


Book   ie  for  f ' 

what  actual  i 

information  — 

enc«,  May,  i«ai 


THE  YEAR-BOOK  OF  TREATMENT  FOR  1891. 

12mo.,  485  pages.    Cloth,  %\  .50. 

THE  YEAR'  BOOKS  of  TREATMENT  for  *86,  '87  and  *90^ 

Similar  to  above,     12mo.,  320-341  pageij.     Limp  cloth,  $1.25  eat^ 

8CHRETBER,  JOSEPH,  M,  B. 

A  Manual  of  Treatment  by  Massage  and  Methodioai  Muscle  Ex- 
ercise. Tninj*late<i  by  Walter  Mendei^on,  M.  D.,  of  New  York.  In  one  handsome 
octavo  volome  of  274  pages,  with  117  fine  engravings, 

HOLLAND'S  MEDICAL  NOTES  A5«>  BKFL; 
TIONS.  I  vol.  8V0.,  pp.  4KL    doth,  tSJkO. 

FULLER  ON  DISEASES  OK  THE  LUNGS 
AlR'PAaSAGES.  Their  Pathology,  Phyiical 
agnotiift,  Symptoms  and  TreatmenL    From 
eeoond  and   revised  EDgliafa  edittoo.     In 
octavo  volume  of  475  page*.    Cloth,  d-flO. 

WAL8HE  ON  THE  DISEASES  OF  THE  HEART 
AND  GREAT  VESSELS.  Third  Amoolaan  •df- 
ilon.     In  1  vol.  Svo.«  416  pp.    Cloth,  9^JXk 

SLADEO?*  DIPHTHERIA;  I tii  Nature  and Trcai- 
ment.  with  an  aocotmt  of  the  Hletory  of  tip  Pre- 
Talooee  in  various  CountrteH.  Second  and  rwvle^ 
edition.    In  one  13m o.  vol.,  IS8  pp.     Ck»th.  ltJ& 

^M ITH  ON  CONSUMPTION  i  Ita  E*rl»  aiul  ^mo^ 
dlabie  Stagea,    1  vol.  ffro^  28$  pp,    CloUi,  Utt^ 

LA  ROCHE  ON  PNEITMONLA.  I  toU  m*.  Of  #» 
pagea.    Cloth.  €».(iO. 

WILLIAMS  ON  rMi  «,>^>/^Ry  CONSUMPTt''^. 
Itfl  Nature,  v  id  Truaunaot.    w. 

analy«lBof  o:  i  caeea  to  axemtji 

duration.   In  i-..^  ^.^.  >.jL  of  3«»  pp^  Clerth,  i-^ 


STURGES*  INTRODUCTION  TO  THE  STUDY 
OF  CLINICAL  MEDICINE,  Being  a  Guide  to 
the  Investlfsatlon  of  Dl(«ea»e.  tn  one  handsome 
12mo.  volume  of  127  pageji.    Cloth^  |U2A. 

DAVIS'  CLINICAL  LECTURES  ON  VARIOUS 
IMPORTANT  DISEASES.  By  N.  S.  Datip, 
M.  D.  Edited  by  FaANK  H.  Davui,  M.  D.  Second 
edition,    r^mp.  287  pages.    Cloth,  11.76. 

TODD'S  CLINICAL  LECTURES  ON  CERTAIN 
ACUTE  DISEASES.  In  one  octavo  volume  of 
130  paiCeH.     Cloth.  t2.fi0. 

PAVyS  TREATISE  ON  THE  FUNCTION  OF  DI- 
GESTION; Itii  Disorders  and  their  Treatment 
From  the  second  London  edition,  in  one  octavo 
volume  of  2»a  pagee.    Cloth,  fioo. 

BARLOW'S  MANUAL  OF  THE  PRACTICE  OF 
MEDICINE.  With  additlonti  by  D.  F.  Coami, 
M.D.    1  VOL  8vo.,  pp,  0O3.    Cloth,  tZ.50. 

CHAMBERS*  MANUAL  OF  DIET  AND  REGIMEN 
IN  HEALTH  AND  SICKNESS.  In  one  hand 
soma  octavo  vo  1  urn e  of  302  pp.    Cloth,  12,75, 


I 


J 


Lba  Brothers  &  Go/a  Publioatioms — Phys.  Dlngrx  Throat,  Hist.     Vl 


fLINT,  AUSTIN,  M.  D.,  LL.  D., 

Pruft^ior  of  iht  PrinHpla  and  Prattic^  of  Mtdicin€  %n  BeiUmu  H&KpiitU  Mtd%eal  OoUtg*^  N.  f, 

A.  Manual  of  Auscultation  and  Percussion ;   Of  the  Physicul  DiagDosiB  of 

DiteMCB  of  the  Lunc^  and  Hearty  and  of  Thoracic  Aneurifim.  Fif^h  edition^ 
Editad  by  Jamee  C.  Wilswtn,  M.  D.,  Lecturer  on  Physical  Diagnosis  in  the  JefTenioa 
Medical  College^  Philmlelpliia.  In  one  baodaome  royai  12ino.  volume  of  274  pageti,  with 
12  illuatrations.  Cloth,  $1.75, 

This  little  book  through  tt«  rarloufl  «>ditioni«  hmt  ,  oiighaesv  of  Pror  FUnCfn  loTestigAtioos,  For  «tu- 
l>roh&b1y  done  raoro  to  advnncfl  the  nolcnce  of,  dents  it  i*  exo<'1lodt,  lU  vatue  l!i  nhown  tK»th  tn 
phynieml  eiy>lomUon  of  ih«  eh*>jit  tKiao  anv  other  the  HrraogAinctnt  of  the  malerlAJ  and  tn  the  clt^nr, 
diitoArlatlou  uj>on  ihc  Mitifct,  aod  now  in  h«  fifth  j  con<!iii(»  (*tyle  of  «X|>rep»*loii.  For  th*  nrat^titjoner 
«ditton  it  i»  iw  neur  ivcrfmo't  as  it  cjvn  lL»e.  Ttie  <  tt  lii  a  r*»n4y  mammt  for  rf'f^rence,— Aor/A  «4ffMrt- 
rmpidity  with  whieh  (>rr»Tioufl  editions  wer«  eotd  «vi  FractiUoHcr^iAQKiAry^  l8»L 
•li<>wp  now  the  profession  appreciated  ibe  tlior  | 


BBOAUBENT,  W.  H.»  M.  D.,  F.  R.  C.  P., 

Fhyfician  to  nnd  Ltctwrer  on  Mtdicim  at  St.  JIfary'i  Htmpilal,  London. 

Tho  Pulse.     la  one  12ino«  volume  of  312  pagos.    Cloth,  11.73. 
{ MiintMd*t  page  31 


SeeSmetofCim-^ 


BROWNEf  LENNOX,  F.  B.  C.  8.,  E., 

Stn4or  Pk^twian  to  the  Omirai  London  Throat  and  Bar  Hoapital. 

The  Throat  and  IQ^ose  and  Their  Diseases.    Third  and  enlarged  edition. , 
In  one  imperial  oct^ivu  volume  of  734  pn^eii,  with  120  illustrations  in  color,  and  235  engrav- 
ings on  wocmI.    Cloth,  |6,50» 

The  t^eftmifol  and  lyplotti  colored  plaleji  form  ileal  text-hook  on  dlaeasee  of  the  throat  and  aoae 
ft  ireJuableiLndinBiructiveatlit«u  the  equal  of  which  extant  We  are  iclad  to  learn  that  ft  is  being 
Ja  net  to  be  found  in  any  modern  work»  tf  eating  translated  fnt«  French  and  Gorniao.~rJk» /Vovii^ 
of  thaaa  §ubjeet«.  Mr>  Lennox  Browne  i«  to  b«  i  eiat  Medual  J<Mmal,  Au^at  1,  IMO. 
eoBgratulatod  on  having  protluced  the  \n»tt  prac*  i 


SBUZEBf  CAML,  M.  !>., 

L0tiurvr  on  Laryngoscopy  tft  tha  Uituc^sity  of  PtnwfylvnnuL, 

A  Handbook  of  Diagnosis  and  Treatment  of  Diseases  of  the  Throat, 

Nose   and   Naso- Pharynx,     Third  edition,     in  one  hand!*^>ine  royal  12iijo.  volume 
of  373  pages,  with  101  illustrations  and  li  colored  pliites.     Cloth,  f  2.25, 

Few   medical  wrftei«   fturpa8«  thi«   author  In  |  of  iupioe  and  methods.   The  book  d»f)«rTeii  a  largo 
ability  to  mijce  hie  meaning  perfectly  clear  in  a    sale,  espi><iialtyamouK  f^eneral  practitioner*— C'ki^ 
iMtdiealJou      •       •  -  ^     •■  --— 


fow  word^  and  In  dtucriminftt  on  In  eelection,  both  I  «4tfO  i 


Jountal  atui  Sxominer^  April,  1 


COHEN,  J.  SOLIS,  M.  I>„ 

Lecturer  on  Larxmgmropy  and  DUetue*  of  tht  7%roat  and  Chat  in  tfu  Jefwton  MidUai  Cbtti^C 

Diseases  of  the  Throat  and  Nasal  Passages,  A  Guide  to  the  Diagnoait  «.nd 
Treatment  of  A  Sections  of  the  Pharynx,  tJ^phagua,  Trachea,  Ijujnx  and  Nares*  Third 
edition,  thoroughly  revi^d  &nd  rewritten,  with  a  large  number  of  new  illi»t79tiret.  In 
one  very  handsome  octavo  vohime.    Preparing. 


8CHAFER,  EDWAItiy  A.,  F.  B.  8., 

JodreU  Profewar  of  Phi/fiot^itg^  in  I7mv«r*iiy  ChtUgt^  London, 

The  Essentials  of  Histology,     In  one  octavo  volume  of  246  pages,  with 
S81  illualratiuna.     Cloth,  |2.25. 


MLEIN,  E.,  M.  !>.,  F.  M.  8., 

Joint  L«ctW€r  on  Qenvrnl  AnaL  and  Phi^t.  in  Ikt  JTed,  SicAoot  of  SL  Bartholamme**  fioip.,  London^ 

Elements  of  Histology*    Fourth  edition.    In  one  12mo.  rolume  of  ^6  page^j 
with  194  illufl.    Limp  cloth,  $1.75.      See  StudtfiUf  Serit*  of  Manwd»,  page  SO. 


FLljarS    PRACTICAL     TREATISE    ON    THE 
PHYSICAL  EXILulMTIoN  OF  THK  CnKsr 
AND    THE 
FECTINii 


BV 


TION 


BODIES   m  THE   AIB-PASaAGBS.     In   ono 
odavo  vol  u mo  of  452  pagea^  with  50  lUiietraiiona. 
Cloth,  iS^Tfi, 
WOUDilKADS    PRACTICAL   PATHOLCKSTr,     A 

Mmiiini  fv*r  Hhnlrii'-  iwi  (Yiik'Hitjioner«,     lo  one 
t^'  '  '7  paK««,  wliA  I 


I-M- 


.■Limit,      Iq 

•*»,  With  n 

-'.  fi.00    Seo 


Lma  Bbotbees  k  Co.'b  Pubuoations — Pathology,  Bacteriolog^y. 


GLBBBS,  HENEAGE,  M,  D„ 

Pref0S9ar  of  Pathology  in  (he  Univerpttu  of  MifMgan,  yfcdiettt  DepartmenL 

Praotlcal  Pathology  and  Morbid  Histology.    In  one  veiy  bandaome  octxvo 
volume  of  314  pagesi,  with  60  ill  ii  at  rations,  mostly  p}iutogrftphic     Cloth,  $2  J5.     JuM  rtady, 

TWh  work  ii  valuable  to  utadeat  And  practitioner  1  how  to  preaerve  the  lrnpre«»lon  brought  to  Ughl  I 
alike  ia  showing  them  with  whttt  to  provide  them-  the  inlcroiicope,etc., '  -  '-^--  ^mdy  or  r«JliiM| 
telTeBlnttadertaklnnpathotoetcalaadhletolnii^eiikl  j  In  i»hort  It  Is  a  pr^  ok,  UB^taif^^ 

in  vealigati  on,  descri  bins  the  detaUft  of  procedure..  |  laboratoryjhedoeti  iBMm^mm 

definltig  what  !«  ravealed  by  exami nation,  and    for  consultation  in  mi  tum^i-.rs  pertaijiiiig  f 
annonncing  the  disease  to  which  the  pathological  I  ology    and    morbid     htstotogy.— riryinia 
^peolmens  oelong.    It  further  ihows  the  student  i  MoMhiy,  Oct«ber«  1891. 


ABBOTT,  A.  C,  J!f.l>., 

Piirit  Am4tay\i^  Laboratory  of  Hygient^  Cnitferwfy  of  Panno*,  PhUad«ipM€U 

The  Principles  of  Bacteriology:  a  Pmotical  Manual  for  ^tudenta  and  Phjiti- 

dans.     In  one  12mo.  volume  of  259  pa^es  with  32  illustrations.     Cloth,  f2. 

FtimiBhing  a  Bimple  explanation  of  many  hitherto  obscure  problema  In  medicin 
and  likewise  a  rational  indication  for  prevention  and  treatment,  bacteriology  has  Itecoii 
an  eiwential  of  u  thorotigh  me<lical  e^iucation.  The  appearance  of  a  work  on  this  sabjc 
by  an  aoknowletJsfetl  anlhority  and  teacher  is  therefore  timely.  Dr.  Abbott  has  borne 
mind  the  needs  bulh  of  *?tijdents  and  practilioners,  and  has  Kiven  them  a  clear  and  dir 
statement  of  principlea,  a  detailed  knowledge  of  the  most  aiiproved  methods  for  demo 
strating  and  identifying  the  various  bacteria,  and  a  serieri  oi  chapters  upon  the  praciio 
application  of  the  B<:ience  in  me<licine. 


SENNt  NICHOLAS,  M.I>.,  Ph.I>., 

Pruffjiior  of  SHtff«\-y  \a  Ruih  MmUcnl  OoU^t,  Chicogo. 

Slirgical  Bacteriology.    New   (second)   edition.     In  one  handeonie  octsio" 
268 pages,  with  13  plates,  of  wliich  10  are  colored,  and  9  engravings.  Clotli,  $2.  Jusirtadjf. 


To  one  who  would  thoroughly  underMnnd  the 
doctrine^!  of  aseptic  and  antli*«<ptic  surgery  the 
work  will  t>e  of  great  <4ervlc«,  if  not  IndifpetiBabie. 
The  book  la  a  inonumetit  Uy  the  <»neriify  and  induB* 
try  of  the  aiithnr^  who  in  an  oxaciing  profesulon 
and  with  a  large  pracliL^e  can  find  time  and  Jaolt' 


nation  to  do  io  much  technical  and  literary  work- 
The  deeorlptlons  are  clear  and  ooiioii«,  the  tUo>^ 
tratlonv  are  well  executed,  and  the  typ<>irniphy  U 
good.  The  book  in  its  preeeat  form  i»  well  warth 
a  place  1a  any  medical  library. —  The  iV<ne  Forit 
Medieat  Jovrtio/,  September  5, 189L 


6BEMN,  T.  MENBY,  M.  X)., 

tASCturtr  on  PathoUtgy  and  Morbid  Anatomy  at  Charing-OrOM*  ffotpitat  Midieat  Sehoolt  J 

Pathology  and  Morbid  Anatomy.    Sixth  Ameritmn  from  the  sevenUi  i 
English  edition.    OctJivo^  639  pp.,  with  167  engravings.   Clotli,  $2.76. 


The  Pathology  and  Morbid  Anatomy  of  Dr, 
Green  is  too  well  known  by  members  of  the  medl- 
ea]  profeaslon  to  need  any  comroendatloa.  There 
li  scarcely  an  intelllKc^nt  nhyaiciaa  anywhere  who 
has  not  til©  work  in  hi?*  library,  for  it  Is  almost  an 
essential.  In  fact  it  is  bfltter  R<Jnpt«d  lo  the  wants 
of  geaora)  practltlonerH  than  any  work  of  the  kiod 
wtl^  which  we  are  acquainted.  The  works  of 
German  authors  upon  pathology,  which  hare  been 


tranatated  into  Eniz lib .  hre  too  abstruse  fbr  Sbs 
physician.    Dr.  Gr^^-  :r*^et*»e!y  meets  Mi 

wishes.     The  cut^  >>    appeAraooei  of 

pathological    stru.  -    rU.n  — 

through  the  c 

5e n frail y  eiTi  1  li^ 

ent^  ii  eviJ 
much  In  its  lavor.— Uw^wmoii  •'^C 


PAYlfE,  JOSEPH  F.,  M.  Z>.,  F.  B.  C.  P., 

Senior  As*iat<iHt  Phytirinn  and  Ltcturm-  on  PathologwU  An<^^on^y,  SL  Thomas'  HotpitAl^  J 

A  Manual  of  General  Pathology.    Designed  as  an  Introduction  to  the  ^       ^ 
tice  of  Medicine.    Octavo  of  524  page^  with  162  illus.  and  a  colored  plate.     Cloth,  |3.5(^, 
Enc^^ing,  an  a  t^^acher  and  ezamiupr,  the  exact    cal  facMrs  in  those  dlseik^es  now  with 


needfc  of  modic^l  fftudenti<i,  the  author  has  In  the 
work  before  u»  prepared  for  their  espwilal  n»e 
what  we  do  not  hesitate  to  say  Lithe  best  introdoc^ 
Hon  to  general  pathology  that  we  have  yet  ex- 
amined. A  departure  which  our  author  haa 
tAken  is  the  grealvr  atteniioD  paid  to  the  eausa- 


certainty  a^oHbed  to  pathogei>'' 

this  (iopartment  he  has  been  ver 

not  only  In  a  dettcrlptfre  manm' 

nlque  of  invest igalioo.     The   ..j  ^^  .  _ 

methods  of  reM«areh.  ii  alone  worth  ttie  pricec 

book,  several   ttmeF   over,  to  *v«qp  »eud«Dl 


tion  of  dlseasef  and  more  especially  to  the  etiologt-  \  p«thoiogy.— Jjt,  Louts  Mad,  and  Surg,  Joinr.^  Jaa.*W, 


COATS,  JOSEPH,  M.  J).,  F.  F.  P.  A, 

PathQloffitt  to  iht  Otmgow  Westertt  Infimu^ry. 

A  Treatise  on  Pathology.    In  one  very  handsome  octavo  volome  of  1^29  po^ 
with  339  beauliiul  illustrations.     Cloth,  |5.50;  lealher,  $6.50, 


MedJcal  studentf?  as  well  aa  pbysiclaus,  who 
desire  a  work  for  study  or  reference,  that  treats 
the  subiects  In  the  varinii>^  departments  In  a  very 
tborongn  manner,  but  without  prolixity,  will  cer* 
tainly  give  this  one  the  preference  to  any  with 
which  we  are  acqualiit«d.  It  set«  forth  the  most 


manner,  the  changes  fh>m  a  normal  condliiiOi 
effected  In  stniotures  by  dlaettse,  and  points  oal 
the  characteristics  ot  variotis  morbid  sxenetsi^ 
BO  that  they  can  be  easily  r^^f-'^arnlaed.  Bat,  not 
timited  to  morbid  anatomy.  ii  •« plains  fully  how 
the  functions  of  organs  are  dUiurt>ed  hj  abnormsl 


recent   discoveries,  exhibits,  \t\  an  Vu>At%stiu% i, ooivdltlons.— anetftnait  Jftdieal  ilfeiss,  det  l««i» 
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BOSS,  JJJUES,  M.D.,  F.B.C.Pi,  LL.D*, 

Senior  AfnktmU  PAyricion  to  th«  Maruihettw  SoyU  If^jHrmary. 

A  Handbook  on  Diaeasds  of  the  Nenrons  System.     In  ooe  ocUto 
▼olome  of  725  pages,  vrhh  184  illnstniUon*.     Cloth,  |4,50 ;  leather,  |5.50. 
Tli«  book  berore  ua  ia  ftntitlud  to  th«  hlgh««i 


eoD«id«r*tioii ;    it   la  palnmaking,  a«lentiflc  nnd 
dlnglT  eomf»r«h«Daife.— JV«i»  York  Medieat 


Jbymdi,  Tvly  to,  l^. 

The  ftuihor  has  reader^d  •  great  serrlce  to  tbfl 
pfofeaoloo  by  ooadcmiiDg  into  ooe  Tolume  th«    th«  mult  UAOOoei! 

prlnelpul  facta  pertelsing  to  neurology  und  n«rT- '  **-*  -^ * *  "' 

oaa  dJjMM«i  M  anderstood  at  the  pre<>ent  time, 
■nd  he  hue  sooceeded  in  produce liig  a  work  ut  once 
brief  And  practiciJ  jet  scleotiDr,  with  nut  entering 
into  the  diacu»»loo  of  theorists,  '-  '  ■  '  ^'ng  the 
mind  with  mooted  qn«>^Htion?.—  /  u  and 

&i^rm4tll  Journni  arui  Wf^tem  L:i  \  t'lit. 

Tnift  odminible  work  l^  intemJpu  ji»r  NHHj<3iit*  of 
medioine  ftnd  for  auch  medlc&l  naeu  u  haTO  notlme 


for  lengthy  tr«itipi*<»*.  lotbepreaeot  lD8t«ao«  the 
daty  of  ar--~  '  -  '.^  raet  store  of  material  attht 
diapo«al '  r,  and  of  abrtdging  ilie  d«*1 

iorlption  r*nt  a*jf>^tp  of  nervoun  dia^  | 

easeii,  hap  i*v^*-u  y*^vu>7--r-*     •+•-  M^irftkiiL  m4J 

the  result  ItaooiieiHr  ^  KOlda  tdj 

the  depariinent  of  m  h  ft  (r<*at«rf 

Dr*  RoH9  holdtl  JtlCh  a  ni>:r.    -*n-riw:i.i    (         "     -    "  ^  at 

any  wHtinga  which  bear  hi»  naciie  ar 
expected  to  bare  the  Imprenii  of  a  pow 
leot.     In  every  r*rt   this  handbcKik   iHenv-  t 
higheat  prai*e^  and  will  no  doubt  be  found  of  th#J 


Sr»ate«t  value  to  the  student  at  welt  as  to  the  pn 
lioix^f, —Edinhitrgh  MvditudJdumtki^  Jan.  1887* 


OAMILTON,  ALLAN  McLANB,  M,  !>., 

A  ttendifig  Phyntian  at  the  BmpiUdfar  SpiUptia  oitd  Faraiytiet,  BlactaotttM  Itlmnd^  N.  Y. 
If  ervoUB  Diseases ;  Their  Description  and  Treatment.    Second  edition^  thoroughly 
reriaed  and  rewritten.    In  one  octavo  volimie  of  698  pages,  with  72  illtistrations.    Cloth,  |i 
hen  the  fir«t edition  ofthiajioodlsook  appeared  (  characterised  thi»  book  m  th«  tm«t  of  ite  kind  in 


Is  good 
^gave  it  our  emphatio  endorsement^  and  the 
laeat  edition  enhancet  our  appreciation  of  the 


I  and  iti  author  as  a  aafe  guj 

neurology.      One  of  the  beat  and  moat 


any  language,  which  is  a  handMome  endorsement | 
f^om  an  exalted  »onroe.  The  improvements  In  ih^I 


appi 
Lide  to  etudeuts  of 
ogy.     One  of  the  beat  and  moat  I  parohaae  even  by  thoae  who  poeMas 
of  Engtlfh  neurological  Joumalaf  Brato,liai  |  Ali0ni»t.  and  Niuroio^tt  April*  IwaL 


new  edition,  and  the  addiiiona  to  it^  will  iu«tifV  ftttl 


TXTKE,  DANIEL  HACK,  M.  I>., 

Joint  Author  of  Th^  yjunuai  of  pgythologitai  Hedieint^  tie. 

Illustrations  of  the  Influence  of  the  Mind  upon  the  Body  in  Health 
and  Disease,  Desifcned  to  eluciilate  the  Action  of  the  imagination.  New  editioo* 
Thoroughly  reTised  and  rewritten,  in  one  8yo.  toI.  of  467  pp.,  with  2  col,  plates.   Cloth,  $3. 


It  le  ImpoHMible  to  peruse  theae  fntereating  ohap- 
MfM  wlthont  being  convinced  of  the  author's  per- 
fect sincerity,  impartiality,  and  thorough  mental 
gni«p<  Dr  Tuke  haa  exhibited  the  requisite 
amount  of  lii^^lentific  addrefln  on  all  ocoanionif,  and 
the  more  Intricate  the  phenomena  the  more  lirmly 
baa  he  adbared  to  a  phyaioli^ical  and  rational 


method  of  interpretation.  Oiifded  by  an  entlght- 
ened  deduction,  the  author  haa  reclaimed  for 
aelanoe  a  moat  intereatlng  domain  In  peychology.j 
previotisly  abandoned  to  chartajtanii  and  (*mpt rtca,! 
Thla  book,  well  conceived  and  well  written,  muati 
commend  iteelf  to  every  thoughtful  underKtand-l 
Ing.— A'^ttf  TorkMedieai  Journal,  September  4^  Itt^l 


&ICAT,  LANnON  CARTER,  M.J>„ 

ProftJHGr  of  DU^ages  of  th«  Mind  and  Nervotu  %«fefn  in  th4  Ifmo  Vork  Potyeiitue. 

A  Practical  Treatise  on  Diseases  of  the  N erroiiB  System. 


Preparing* 


CLOU8TON,  THOMAS  8.,  M.  />.,  1^-  iJ.  C.  P.,  i.  M*  C.  «*, 

Ltcturtr  oti  Mentai  Dmeosei  in  the  tfnivtrtiiy  of  Sdinbwrgk, 

Olinical  Lectures  on  Mental  Diseases.    With  an  Appendix,  eontiuning  aai 
Abstract  of  the  Statutes  of  the  Unile<l  i^tatea  and  of  the  Several  States  and  Territoriea  r««* 
lating  to  the  Custody  of  the  Insane.     By  Charles  F.  Foi^om,  M.  D.,  Assistant  Profeeeor 
of  Mental  Diseases.  Med.  Dep.  of  Harvard  Univ.     In  one  handJeome  octavo  volume  of  541 
psges,  with  eight  hthographic  plates,  four  of  which  are  beautifully  colored.    Cloth,  $4. 

The  practitioner  n^  well  aA  the  Htud«nl  will  mo-  ^  the  Rcoeral  practitioner  In  guiding  him  to  a  dlag- 
««pl  the  plain, jpractJcaJ  teaching  of  the  author  as  a  '  horIa  and  indlcatlnE  the  treatment,  effpeciaJly  in 
* ^ fn  the  literature  of  insanity.    It  la  I  many  obscure  and  dor'"  "'^'  ^  .... 


Ibrward  atep  in  the  literature  of  insanity.  It  is 
rafreehlng  to  find  a  physician  of  Dr.  Clou(« ton's 
•JEperience  and  high  reputation  giving  the  bed- 
side note?  upon  which  his  experlenee  has  been 
bounded  an>i  hln  mature  judgment  establiahed. 
I  clinical  obfcrvationn  cannot  but  be  uiefbl  to 


many  obscure  and  tlbubtful  caae*  of  mental  'dii. 
eaae.    To  tb«  American  reader  Dr.  Folaom'a  Ap 
pendix  adda  greatly  to  the  ralue  of  the  work,  and^ 
will  m^e  ft  adeeirabie  aiiditlon  to  every  library. 
—Amertcim  P^ydkoiogtcai  Jou^mcU^  Joly,  Iflihk 

Ji^'Dr.  Folsom's  Atmiroei  may  also  be  obtained  separately  in  one  octavo  Yolume  < 
108  pages,    doth,  $1.50.     

SAVAGE,  GEORGE  H.,  M.  2>., 

Lecturm-  on  Mttvtai  Diaeaets  at  €hm/*§  Hotpitat,  London. 
Insanity  and  Allied  Neuroses,  Practical  and  Clinical.     In  one  12mo.  vol. 
of  5*S1  pages,  with  18  illtia.    Cloth,  $'2.0U.     See  Series  of  C(inieal  Mamtaii,  page  81. 

Am  a  handbook,  a  guide  to  the  praetltloner  and  I  carefUUy  nelected,  and  aa  regards  treatment  mouq^ 
SPltuleat^  the  book  falfila  an  admirable  purpose,    common  aente  is  everywhere  apparent    Dr.  H«v< 
Tba  manv  Ibrme  of  Inaanity  are  deecribed  with    aire  baa  written  an  exoelleat  maaual  for  the  prao-'^ 
ctiaraoterlstlc  clearnees,  the  illuatrattve  oaaeiara  |  tulooarandabndent'-JifiMr.  Jo«r.of/M«aiib|Apr.'afi. 

^LAYFAUt,  W.  A,  Jf.  I>.,  F*  R.  C.  P* 

The  Systematic  Treatment  of  Nerve  Prostration  and  Hysteria.    In 

ooe  haodjstime  tunall  12ii]o.  volume  of  97  pages.    Cloth,  $1.00. 

BL.ANDF^R^  OK  INSANITY  AND  ITS  TREAT-  i  JONES'  CLINICAL  OBSERVATIONS  ON  FUXC- 
MKN1  -<  on  the  Treatment,  MedlcaJ  TIONAL  NERVOUS  DISORDERS  Second 
and  L'  nePotlentfl.  lu  one  very  hand-  American  Edition.  In  one  handaom^a  q«Ak«^ 
■  ■Ais. \     f  oimoe  of  M>j  |>ag<a.   Ctoth»  la.'ab* 
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BOBEBTS,  JOHN  B.,  M.  B., 

ProftJuor  qf  jlnatoMy  mnd  Swg^ry  in  the  PMUuidphifi  FolyMnif^  Profdaior  of  tM4  /Vineiploi  mnd 
Practice  of  Surgery  in  ths  WomauC*  Midieal  OuUegt  of  Pe^nfi^iifwinia.  Lteturtr  in  Analomg  in  UIj  CWi*«r- 
tity  of  PennMr^lvnma. 

The  Principles  and  Practice  of  Modem  Surgery.    FortheoseofSiudenti 

and  Praciitionera  of  Medicine  and  Surgery.     In  one  very  lmnd»Dme  octavo  volume  of  780 
pn^reg,  with  501  illiistrationa.    Cloth,  $4.50;  leather,  $5.50. 


Tliii<  work  b  a  very  compreheD^fve  manual  apoo 
seoert^l  aurK*ry,  and  will  donbtieBs  meet  with  d 
fktorublft  reception  by  the  profBHtiou.  It  hai  a 
thoroui^hly  pmclicAl  oharaot«r,  the  subjects  are 
treated  with  rare  Judjpnent,  it4  conclu^iona  are  in 


▼aoced  doetrineii  and  metbod»  of  practiGe  of  the 
present  day.  Its  general  airangemant  follow* 
this  rule,  and  the  author  In  hie  d«9lr«  to  be  eon- 
ei»a  »nd  practical  Is  at  times  almost  doEinatic,  but 
this  ia  entirely  excuf^able  conafderlnsUiaadralra- 


acoord  wUh  those  of  the  Iffflding  pratititlouerji  of  i  ble  manner  in  which  be  ha*  thus  ioereaned  the 
the  art^  and  ita  UterMure  is  fnlly  up  to  all  the  ad-  i  usefnlnese  of  his  work. — Jlfs<l.  £r^.,  Jan.  17,  lAl. 

A8HHUBST,  JOH^,  Jr„  M.  X>., 

Barton  Prof,  of  Surgtry  and  Ctin.  Surgety  in  Univ.  of  Penna.,  Surgeon  to  the  Pmmu  Motp^  Pkiia. 

The  Principles  and  Practice  of  Surgery.      Fifth  edition,  ealatged  tod 

thoroughly   reviBed.     In  one  large   and  handbome  octavo  voUime  of  1144  pagtt,  with 
642  illustrations.     Cloth,  $6 ;  leatlier,  $7. 

A  complete  and  most  excellent  work  on  surgery. 
R  is  only  oeeeseajy  to  eaamlue  11  to  sea  at  once 
Its  excellenee  and  real  merit  either  oa  tezt^book 
for  the  student  or  a  guide  Tor  the  geoera!  practi- 
tioner. It  fully  considers  tn  detail  OTery  surgical 
Injury  and  disease  to  which  the  body  i6  fl&ble^and 


every  advance  tn  surgory  worth  noting  is  to  be 
found  In  its  proper  plaoe.  Iti^  unquestionably  the 
be,«t  and  most  complete  single  volume  on  surgery, 
In  the  English  language^  and  cannot  but  r^ive 
that  continued  appreciation  which  Ite  meritpjostly 
demand.— ^tir^«ni  Pmehtiontr,  Feb.  1890. 


BRJJITT,  ROBERT,  M.  R.  C.  «.,  etc. 

Manual  of  Modern  Surgery.    Twelfth  edition,  thoroughly  revised  by  SxAjf- 
BoYD,  M.  B.,  B,  S,,  F.  K.  C.  S.    In  one  8vo.  volume  of  965  pages,  with  373  illustra- 


tiooa.    Cloth,  $4;  leather,  $5. 

DmHt'a  Surgery  has  been  an  exceedingly  popu-  appreciated  that  a  copy  was  Issued  by  the  Gorern- 

lar  work  In  the  profen^ion.    It  Is  stated  that  M>,iXK>  ment  to  each  surgeon.    The  pireeent  edition,  whlis 

copies  have  been  sold  in  EngTand^  while  in  the  it  has  the  »ame  features  pecaliar  to  tba  work  at 

United  State?*,  ever  since  iin  firrtt  Issue,  it  has  been  flrj't,  embodies  ail  recent  disoovertat  La  surgeryi 

need  as  a  text- book  to  a  very  large  exteuL     I^or-  and  Ih  fully  up  to  the  timesu — CrndtmaH  M^Aoai 

Ing  the  lat«  war  in  this  country  it  was  so  highly  lYeiM,  September,  1887. 

QANT,  FREDERICK  JAMES,  F.  R.  C.  8., 

Senior  Surgeon  to  the  Roynl  Fret  ffotpitat^  London, 

The  Student's  Surgery.    A  Muitum  in  Parvo.     In  one  square  ocUvo  voltune 
of  84S  pages,  with  159  engravings.     Cloth,  |3.76. 

GROSS,  S.  !>.,  JIf.  B.,  XX.  !>.,  Z>.  C.  X.  OxofKf  XX.  D. 
Cantab*, 

Brneritu*  Profesmr  of  Suirg9r}f  in  the  Jefer§on  Mtdioal  OotUg*  of  Phitatieiphui, 
A  System  of  Surgery :    Pathological,   Diagnostic,  Therapeutic  and  Operative. 
Sixth  edition,  thoroughly  revised  and  ^reutly  improved.      In  two  large  and  b^ti/nllj 

grinted  imperittl  octavo  volumes  containing  2382  pages,  illustrate*!  by  1623  engraviogi 
trongly  bound  in  leather,  raised  bands,  ^15;  very  handnome  half  Ruseia,  $16. 

BALL,  CHARLES  B.,  M.  Ch^Dub.,  F,  R,  C  8.,  E., 

Surge/m  afhd  Teacher  at  Sir  P.  Dun't  Bo^pitai^  Dublin, 

Diseases  of  the  Rectum  and  Anus.    In    one  12too.  volmne  of  417  pp., 
with  54  cuts,  and  4  colureii  plates     Cloth,  $2.25.     See  Serie»  of  Clinkal  MoMWsU  3L 

YOUNG,  JA3IES  K.^ldTnT, 

Initrucfor  in  OTthcpwdic  Surgerj/,  Umvtrtity  of  PeiinMufvanin,  Phitadelphia. 

A  Manual  of  Orthopeedio  Surgery,  Suitable  for  Students  and  Prao* 

titioners.     In  one  12mo.  volume  of  about  400  pages,  fully  illuatrated.     Pfrpwrtng, 

GIBNET,  V.  p.,  M.D., 

Surgeon  to  the  Orthopmdie  Hotpitalt  Nmt  ForA;,  §te, 
Orthopeedic  Surgery.    For  the  use  of  PractitiooerB  and  Stndenta.    In  one  haod- 

Aome  octavo  volume,  profusely  illustrated.     Preparing. 

BUTLIN,  HENRY  T^F.  R.  C.  S., 

AMittant  Surgeon  to  St.  Barihohonnrnti* t  HotpiUU,  Londim, 

DiBeases   of  the  Tongue.     In  one  12mo.  volume  of  456  pages,  nith  H  oolond 
platee  and  3  woodcuts.    Cloth,  $3.50.    See  Series  iff  Ctiniexd  Mammak^  pnge  3L 

GOULD,  A.  BEARCB,  M.  8.,  M.  S.,  F.  B.  C.  8.^ 

Ai«i3tont  Surgeon  to  Middlseex  HoipittU* 

Elements  of  Surgicai  Bmg;iioaiA.    In  one  pocket-sUe  12iii«t.  volnxDe  of  589 
pagea.    Cloth,  $2,00.    See  Student^  Scrl«  of  MauwjU^  v*%*^' 
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ERICHSENf  JOHN  E.,  F,  B,  8.,  F.  B.  C.  A, 

ProfeMsor  of  Sttrgerp  in  UntveritHy  OoUeg*^  Lontkm^  ttc 

The  Science  and  Art  of  Surgery ;  Being  a  Treatiiie  on  Surgical  Injurifs,  Di«- 

I  and  Opentiona.     From  the  eighth  an<l  enliirged  EngliBh  edition.    In  two  large  Syo* 
\  of  2316  pages,  with  984  eii^'ravinn«  on  WL>od.     (loth,  |9;  leather,  $lh 


_ior  maaj 
made  b;| 


J'eftrs  this    c1w«tr 
erencft  of 
>W  * 


work    h»8  been 
te»cherM    the    prlnol^tftl 


text-book  on  •orcfiry  for  n}«dic»l  Htiideolfi,  while 

through  traoilationii  into  the  k»diog  continetititl 

'  -  "^        '■   "     -  'ie  the  eurgicaJ 

No  ezcelletice 


laBguagAii  it  may  be  jMdd   to  cuide  the  eurgicaJ 
•chlngi  of  the  ciTliUed  world. 


of  the  former  edit  Jon  h&n  hef^n  dropped  mnd  no 
df»eo?ery.  detice  or  lmpro?pm*Dt  whlcli  hv 
marked  the  progress  of  ^urirvry  durttig  the  laiit 
decade  han  been  otoiUed.  The  Uluntrfttlona  Are 
mftny  and  exeoated  in  the  hishent  kCtI«  of  mrL 
-LwitvilU  MwtUcai  Nwt,  Feb.  14, 1S8&. 


BJBF^JV^T,  THOMAS,  F.  R.  C.  8., 

Surgeon  and  LerAurtr  on  Surgery  ni  Ouy**  Hotpitai,  London. 

The  Practice  of  Surgery.     Fmirth  AmericaD  from  the  fourth  and  reTiBcd  Eng- 
lish edition.     In  one  large  antF very  handsome  imperial  octavo  rolimie  of  1040  pages,  with 
727  illu«tratioii8.     Cloth,  $6.50;  leather,  $7.60. 
The  fourth  edition  of  thlH  work  La  fully  *bre««t    piftce  the  work  among  the  highest  order  of  text- 


of  the  ttmeii.  The  author  handleii  hti  subjeotK 
with  that  degree  of  judgment  and  skill  which  f» 
•lt*i&ed  by  ve&rs  of  patient  toil  and  rarled  ex- 
perience. The  pFecient  edition  Ih  a  Uioi-trngh  r©* 
^  '  1  of  thoae  which  preceded  It,  with  much  new 
tr  added.  His  dtctlom  ta  so  graoeltil  and 
ilf  and  hia  expljmationa  are  ho  I  add,  an  to 


books  for  the  medical  atodenu  Aimoitt  every 
topic  In  flur^ery  U  presented  in  »uch  a  form  aa  to 
enable  the  bney  practitioner  to  review  anyaubjeet  ^ 
In  ererrnlay  pra<!tiee  in  a  abort  time.  No  time  fa 
lost  with  QseleaiB  theorlas  or  utiperfluouji  r«rblage. 
In  ahort^  the  work  Is  omlneuily  clear,  iogfcal  and  ' 
practical^ C^ieo^o  Af«d,  Jow,  nmi  £xamin«r,  Apr.  '80. 


WHABTON,  HENRY  B.,  M.  D., 

Dtmtjfutrator  tjf  Surrfm^  and  Lecturer  on  Smrykal  oUeatm  of  Childrtm  in  t/ie  Vftw,  of  PtmUL. 

Minor  Surgery  and  Bandaging.    In  one  yerj  handin^me  12mo.  volume  of 
498  pagos^,  with  403  cngrairing»,  many  lieing  photographic.     Cloth,  $tlUO.     Jiutt  I'etuiy. 

riouM  e^lfthlished  operatiooA  Are  dfoscrlbed  in  detail*  ] 
Henc^  ihU  work  b««omes  a  mo«t  vikluableoompan*^ 
ion- book  to  any  of  the  more  pretentions  trtati^ea 
on  sargery,  where  aim  ply  tile  general  odTlca  la 
Klven  to  bandage,  amptitnte,  intobate,  operate,  etow  J 
For  the  student  and  yourg  f>urgeo[>,  it  is  a  reiy  1 
Taloable instruction  boc»k  from  whtrh  to  leiim  bow  | 

^     to  do  what  may  \tf  adviaed,  in  g^nt^ral  lertna,  to  be  ' 

tor  the  tyro  to  do  the  giftve.wt  umpatatlon.  Tba  ri-  i  done.— Firyintn  MtdtctU  Monthly^  October  laOL 

TREVES,  FREDERICK,  F.R.C.8., 

Surgoyn  and  LtrtUTtr  tbn  Aiuittjpiy  at  th»  Lintdon  HotpttoL 

A  Manual  of  Operative  Surgery.     In  two  octavo  volume*  containing  1550 
I,  with  422  origioai  engraviDgR.    Complete  work,  cloth,  $9;  leather^  $11,    J 
i.Trtve*  has  product  da  book  w.itten  entirely  [  attention  lo  ail  the  collateral  iRSuea  ii 

a  the  tlaodpoini  of  th^  operator.    It  is  »af«  to  i  judicial  weighing  of  th«  adrantagea  and  -.  ^.i- 

^^  thai  Uii#  book  !«*  at  once  the  most  clear  and    tage«  of  ejw^h  op»ratlTe  method,  and  (ut  good 
OODciee  roaauAl  of  operative  aurgery  which  fi&fi  i  Judgm«'nt  in  the  iielectlun  of  the  one  finally  reoom 
'"     nai  '    '^  ^  " 


This  new  wr»rk  mmtt  t^Uci^  a  firHi  rank  oa  aoon  aa 
axamlnt^d.  Bandaging  if^  well  described  by  word^ 
and  th«  methods  are  illuBtrated  by  photographic 
drawings,  ao  as  to  make  plj4io  eaiTi  st«p  taken  in 
the  application  of  bandagf-a  of  various  kinds  to dlf 
ferantpartHorthehodyandextremlllee— includlDg 
the  head.  The  vuriouK  operations  are  likewlae  de- 
•QTlbed  and  illuntrbtOfl,  ho  iUm  it  would  seem«ftay 


written.  We  have  cnnipar«'d  It  caref^iliy 
with  all  the  t>eat  known  wnrkt*  of  a  «fmi'ar  cliamc« 
Inr,  and  we  have  found  that  for  fulnefls  and 
nrsblsion  of  anatomical  detai!,  for  careful  de^crip* 
Uon  of  each  auocesaive  step  of  the  operation,  for 


it: 

The 
liry,  WJi. 


preferred  to  any 

'^  book  will  prove 

tical  surgfton,^ 

■al  Stienc€*,  Jnon' 


TREVES,  FREDERICK,  F.  R.  C,  8,, 

Hunlarinn  Profe»ior  at  the  R'jyal  OdUgt  of  Swrgitftt*  of  England. 

A  Manual  of  Surgery.  In  Treatises  by  Various  Authors.  In  three  12mu. 
TolumesL  c«>ntaining  1866  ;>ages,  with  213  engniviDgB.  Price  per  eet^  cloth,  $6.  Se« 
iStuflCailr  Series  of  Manual,  page  30. 


We  have  here  the  opinions  of  thirty-three  I 
author*,  in  an  encyclopeMic  form  for  ea^y  and 
r^b^y  reference.  The  three  volumes  embrace 
•very  variety  of  surgical  affectiona  likely  lo  be 
ixiet  with,  the  paragraphs  are  short  and  plihy,  and  ] 


the  salient  points  and  the 


of  new  sub-  , 


jocta  are  always  printed  in  extra^heary  type,  #9 1 
that  a  person  may  And  whatever  InfnrmatlOD  hi 
mgy  be  in  need  of  at  a  moment's  glaiioa>— Cli»> 
ciHnati  Loneel-Oime,  August  31,  lAift. 


HOLMES,  TIMOTHY,  M.  A., 

Surgmn  and  Leftitrtr  on  SuTi^ery  at  SL  Oaotg*'*  So»pital^  LomtUffk. 

A  System  of  Surgery ;  Theoretical  and  Practical.    IN  TREATISES  BY 
VARIOUS  AUTHORS,     -\merican  edition,  thokoltohly  revised  aud  rk-kdited 
hj  John  H.Packard,  M.  D^  Burgeon  to  the  Epiecopal  Hospital,  Philadelphia,  navisted 
fey  a  oorpe  of  thirty-three  of  the  most  eminent  American  8urgeon«.     In  three  lar^  octavoi 
v^ttmea  containing  S137  pages,  with  979  ilhustrationii  on  wood  and  13  lithograpliic  platea.  | 
Ftice  per  set,  cloth,  $18.00;  leather,  $21.00.     Sold  mdy  by  mibsenplwn, 

TMEJTES,  FRBDBUICK,  F.  B*  O.  8,, 

Surgton  to  oftd  L€cturer  on  Surgery  at  th€  London  Hosp%taL 

Intestinal  ObBtruction.    In  one  pocket-sise  12mo.  volume  of  522  psges^  with  60 
lUtiftrstiona.  Limp  cloth,  bine  eclges,  $2.00.     8ee  Seria  of  CUnieal  ManuaU^  page  31. 


pUmiFS    PRINCIPLES    AND    PRACTICE  OF  i 
SURGERY.    Edited   by  Joh«  Null,  M.  V.    In 
flOetVD.  vol.  of  784  pp.  with  31A  llhis.    Cloth,  13.76. 

MIIiLER'S  PRINCIPLES  OF  SURGERY,    Fourth 
Jimerieaf)  from  the  third  Edinburgh  edition.  In  | 


one  8vo.  vol.  of  038  pages,  with  340  tliovtimtloub  j 
Cloth,  13.76.  f 

MILLER'S  PRACTICE  OP  SURGERY.  Fymrthl 
and  reviaed  American  edition.  In  one  large  tvob  1 
vol.  of  «82  pp.,  with  S64  U  lustrations.   Ooth  J&.7&.  I 


SMITH,  STEPHEN,  M.  !>., 

Prof  an' >r  of  Clinical  Surgery  m  the  Univertit^  of  tht  City  of  Nvw  York. 

The   Principles   and   Practice  of  Operative   Surgery.     Second  tad 

thoroughly  revised  edition.     In  one  yerj  handsome  octavo  volume  of  892  pages,  wiilt 
1005  illuetratious,     Cloth.lt  00;  leather,  $5,00. 

This  exc€n«tit  »Dd  very  rafiiAble  book  is  oae  of 
tbt  moet  Mkii^tucXoTj  workf«  on  modern  oparativa 
iangery  yet  published,  lu  KUthor  Rod  publisher 
iiAV«  epved  no  pitfnp  to  mRke  it  as  far  as  poiNiible 
an  Ideftl^  and  their  efibrtA  have  given  It  a  position 
promioent  amoDg  the  rpcenl  worka  in  this  depart^ 
meat  of  surgery.  The  book  Is  a  oomfkendlura  for 
the  modern  nt^rgeon.  Th^pn^HentpUttion  is  much 
Anlarced.and  the  text  ha«  V>erri  lliaroughly  revi«ied, 
80  a«  to  giT©  the  moflt  Improvod  m.^thoila  in  asep- 
tic ^urgory,  and  the  lat^^L  InHtrunnentM  knovrn  for 


operative  work.  It  can  be  truly  said  that  as  ahaiid* 
book  for  the  student,  acompanion  for  the  sarKaon, 
aud  e?en  as  a  tmok  of  rf^ferencne  for  tb«  physlcdui 
not  espoeiallv  eoktaged  in  the  practice  of  aarstTj, 
this  V'  loQtf  hold  a  most  coasplcuooi 

lit  ■  ■      ' 


plac^",  vrliriia  readeni,  ao  matter  bov 

UQUfeU}.  '.' nnsiiU  it^  pages  in  vain.    It« 

oompatJt  fi  1 :  ',  numerous  llluritra- 

tlouMf  an  d  »  I  edty  praetlca}  ehar- 

actor-aUeon  rui  It.— Bof  Ion  JkfediMf 

and  Surgical  Juu^tai^  Ma^  10, 181 


HOLMES,  TIMOTHY,  M.  A., 

Siirgeon  and  Lecturer  on  Surgtrij  nt  SL  Otfirqti^t  Hotpititl,  Londtin. 

A  Treatise  on  Surgery ;  Its  Principles  and  Practice.    From  ihe  fiftli 
English  edition,  editeti  by  T,  Pit  KiiRiNO  Pick,  F.  R,  C,  8,     la  one  ocUto  volume  o/  99T 
pageH.  with  428  iUiititr»tiong,     <  loth,  $6.00;  leather,  f  7.00, 
To  the  ■  '    ■  ■  -    -      . 


>  yniinger  memberiM  of  the  profeiision.  and 
^  to  others  uot  acquainted  with  the  book  and  Its 
Kmerlt8,  we  LakiP  pleaj^ure  in  rceommendtnK  it  an  a 
tiurgery  complete,  thorough,  wet!  written,  fully 
I  111  unrated,  modern,  a  work  uniUetently  volumi- 
Itious  for  the  surgeon  apeeialLst,  adequately  concise 


for  the  general  practftiooer,  taaeblng  tbosa  tbluD 
that  are  necessary  to  ba  knirwn  for  tiia  saoMMlil 


proaecniion  of  the  phystoiao^s  career,  Impartiiig 
DothlDg  that  in  our  present  kDonriedge  le  eoiu^ 
ered  unsafe,  unscientific  or  inexpedieuL — . 
M^ietU  Jourtiol^  July,  Um, 


HAMILTON,  FRANK  H.,  M.  2>.,  LL.  2>., 

Surgeon  t&  B^iJeime  Hospital,  P^ew  Tork. 

A  Practical  Treatise  on  Fractures  and  DislocatioDB,  New  (Sth)  edi- 
tion, revised  and  edited  by  Htephen  Smith,  A.  M.,  M.  D.,  ProfeaBorof  Clinical  Surgery 
in  the  University  of  the  City  of  New  York,  In  one  very  handsome  octayo  volume  of  832 
^j«£ei,  with  507  IHuatrntionB.     Cloth,  $-5.50;  leather,  $6.50. 

It  has  received  the  highest  endorBement  that  a  I  practitioner.  Fracttires  and  dislocations  are  loja- 
work  upon  a  department  of  surgery  cas  posalbly  ries  which  the  general  practitioner,  In  hie  charae^ 
reoeive.  It  is  utied  an  a  text- book  in  every  medi  I  t«r  asa  surgeon,  is  moitcftlled  upon  to  treat  They 
cal  college  of  thiw  country,  and  the  publishers  i  form  a  part  of  surgery  th At  ho  cannot  avoid  taking 
have  been  cabled  upon  to  print  eight  edition.^  of  it,  I  charge  ot  Under  the  circumstaoces,  tiierefore, 
It  has  boen  said  with  truth  that  it  i?  doubtful  if  he  needs  all  the  aid  he  can  secure.  But  what 
any  surgical  work  has  appeiired  during  the  last  t»etter  aasletaoce  can  he  seek  than  a  work  that  1» 
half  century  which  more  completely  0ll«d  the  r  devoted  ezdusively  to  treating  fractures  and  dis- 
place for  which  it  was  designed.    Ite  great  merits  '  locations,  and   consequently  contatni<  fall  infor- 


appear  most  conspictiously  In  its  clear,  concise, 
juid  yet  oomprehenslTe  statement  of  pHncipIeK, 
I  which  renders  it  an  admirable  text-book  for  t+-ach- 
erand  pupil,  and  in  Its  wealth  of  clinical  materiali*^ 
which  adapts  it  to  the  daily  QeoeBSitles  of  the 


matioa,  in  plain  language,  for  the  managemeatef 
e^ery  emergency  that  is  likely  to  be  met  with  la 
such  injarie«i?  We  consider  tnat  tbe  work  befbrs 
UB  flhould  be  in  the  li brary  of  every pr»otItloiier«~ 
Cineinnati  Medical  iVnoi,  February,  UVL 


STIMSON,  LEWIS  A.,  B,  A.,  M.  D., 

Profettor  of  Cltnical  Surgerj/  in  the  Medical  FacuU$f  of  Oniv,  of  (Xty  of  N,  F., 

A  Manual  of  Operative  Surgery.    Beoond  edition.    In  one  very  handsome 
1  12nia  vohime  of  503  pages,  with  342  illostrations.    Cloth,  12.60. 

effected  la  operative  methods  and  |»ti«edarea  toy 
the  antiseptic  system,  and  has  added  an  noeoiuit 
of  many  new  operatloaa  and  vartatloaa  in  the 
steps  of  older  operatloDa  We  do  not  deaira  to 
extol  this  manual  above  many  excellent  standard 
British  publications  of  the  same  claea,  still  we  be- 
Here  that  jt  contain!*  much  that  is  worthy  of  Itn^ 
tation.^Brifu^  Medical  Journal,  Jan.  ^  U9T. 


royal  12nio.  vohime  of  tWa  pages,  

There  in  always  room  for  a  gO(ra  book,  so  that 
while  many  work^  on  operative  surgery  must  be 
considered  supcrOu-^us,  that  of  Dr*  8t3m»on  has 
held  Its  own.  The  author  knows  the  difficult  art 
of  condensation.  ThUH  the  manual  servei*  n»  a 
work  of  reference,  and  at  the  same  time  as  a 
handy  guide.  It  teacher  what  it  profesae**,  the 
steps  of  operations.  In  this  edition  Dr.  Stimson 
has  sought  to  Indicate  the  changes  that  have  been 

By  the  same  Author. 

A  Treatise  on  Fractures  and  Dislocations.  In  two  handsome  octavo  vol- 
Vol,  I.,  Fractures,  582  pu^eu,  360  lieaiitiAil  illuetnilions.  VoL  IL,  Disloca- 
TtOKS,  540  pages,  with  IG3  illiistratioDS.  Complete  work,  cloth,  $5.50;  leather,  $7,30. 
Either  volume  separately,  cloth,  $3.00 ;  leather.  $4.00. 

Tlie  appearance  oAhe  sec-ond  volume  marks  the  i  of  Dislocations  as  ft  is  taught  and  practised  byklkt 
com  ^iletlon  of  the  author's  ortginal  plan  of  prepar-  ;  most  eminent  surgeons  of  the  present  time.  Coo- 
ing a  work  which  «houId  present  in  the  ftiflest ,  laia In k  the  results  of  such  extended  reeevBlMi  ft 
manner  all  that  Is  known  on  the  cognate  subjects  !  must  for  a  long  time  be  regarded  as  an  aatborllf 

of  Fractures  and   DlnJocation».    The   volume  on '*  '   *-' --^-i *--. •-  —      - 

Fractures  assumed  at  one*'  thepoi^itlon  of  authority 
on  the  subject,  and  itt^  companion  on  Dislooatioot 
will  no  do«bt  be  similarly  received.  The  clofling 
volume  of  Dr.  StimMon's  work  exhibits  the  surgery 


on  alt  tnhject^  pertaining  to  dlalooatlooA.    Svery 

ErActltioner  of  surgery  will  feel  it  taoumbeotoB 
im  to  have  it  for  ooastant  j    ~ 
MBdidU  Smn,  May,  ISSa, 


J^JCJf,  T.  DICKERING,  F.  It.  C.  S., 

Surgeofi  tc  and  lecturer  on  Surgery  at  SL  Oeorgd'i  HogpUai^  London, 

Fractures  and  Dislocations.     In  one  l2mo.  voltime  of  6S0  pagM,  with  93 

ilhistrations.     Limp  cloth,  $2,00.     S©e  iSfertes  of  CfimMl  MamiaUt  pAge  31. 

MARSH,  HOWJJtn,  F.  M,  C.  «., 

Semor  Aatutant  Sunjinfm  to  and  Lecturer  on  A  rmtomjf  *U  8L  Barthotomeiyi't  BaiM^U,  Lm^^t^ 

Diseases  of  tbe  Joints.    Vticmft\'licu^.^c>\\xm^  q<  468  ^^ages,  mth  64  voodciili 
and  a  colored  plate.    C\olV\,  |'l.Wi.    ^^fe  Scrvji  ^\  O-wvad  M.affv^u3ajs^a;|^*^v 


MjMa  Bbotkkbs  &  Co.'s  PuBuoATioNs — Otolo^f,  Ophtbal  mology.    23 


BVRimTT,  CMJSRLMS  H.,  A.  M.,  M.  D., 

Profmor  qf  Otology  in  tht  PhiiadUiphia  PoipcUf*k ;  Prt$idmt  of  th*  Ameriean  Otoiogiettt  SoeUty. 

The  Ear,  Its  Anatomy>  Physiolo^  and  Diseases.  A  Practical  Treatue 
for  tke  tise  of  Medical  8tydent£  and  PrHciitioners.  Second  edition.  In  one  handsome 
c»cUiyo  Tolnme  of  580  pogee,  with  107  iihmtrfltiouB.  Cloth,  |4.00 ;  leather,  |5.00. 

CATTled  out,  ftnd  much  new   mitl^r  ftddcut.     l)r. 


W»  aote  wUh  plesaure  ihe^ppeiu'anoe  of  &  second 
•dltloD  of  this  valuiibl©  work*  When  it  flmt  came 
OQi  it  w&M  Ai:>cepted  by  the  proftftisioo  hs  ooe  of 
the  at&Ddard  works  oD  modern  aur»l  Kurgttry  In 
ill*  English  l«DguMr«;  iiDd  iu  hie  »90ODd  edition 
Dr.  Burnetl  haa  fUiW  malntelnftd  hla  reputation^ 
fbr  ih»  book  !•  replete  with  Taluabie  iDforTnaUon 
and  0ucK<»tioiii«    The  revlilon  ha«  been  '^arefully 


Burnett'fl  work  munt  Imh  ref^Ardf^xl  »«  »  rery  T»hi»- 
ble  contribution  to  aur»l  surKc^ry,  not  only  on 
account  of  its  comprel)c*DajTf»nr>.«t«»  but  l^ecaui^e  it 
ooDtainN  thc»  r«>9ultaof  the  careful  perftoaal  ob^erttr 
tion  and  experience  of  thii««rolDentaumt  surKeoQ. 
^London  Lanctt^  Feb.  21,  ISfiA. 


BBBMYf  GEOMGE  A,,  M.  B.^  F*  B,  C.  &,  Bth, 

Ophthaknie  Surffmn^  Edinburgh  Hayal  Infirmary, 

Biseases  of  the  Eye.  A  Practical  Treatlfte  for  Students  of  Ophthiilmology.  In 
one  octavo  volume  of  683  pages,  with  144  illufstrations,  62  of  which  are  heHiiiifunj 
colored.     Cloih,  $7 Ml 


ThL»  newest  ciuidlduii^  for  foror  amone  ophthal- 
mological  »tud6nti!i«  it  def>igi3eid  to  b«purelv  cHnieul 
In  character  and  the  plan  !■  well  adhered  to>  We 
have  been  forcibly  eiruek  by  the  rare  good  taste 
1b  the  i<«lection  of^  what  !•  essential  which  per- 


novice— with  a  roaiifi  of  dctajlji  with  no  key  to  thef  r 
unravelling:.  It  is  apporent  that  the  llteralare  of 
each  subject  has  beien  gone  over  in  a  ? ery  thor- 
ough manner.  The  fact  thai  he  was  writluf;  a 
clinical  trf^ati^e  for  beginners  and  not  an  encyclo- 


TAdea  the  book.  The  author  seems  to  have  the  i  ptedia  has  always  been  present  with  the  author 
OBcommon  faculty  of  viewing  his  nublect  aa  a  i  The  number  and  excellence  of  the  colored  Itlus- 
wbole  and  seising  the  ftallent  polnte  acd  not  con*  trattone  in  the  text  deserve  more  than  a  passing 
Ikuing  hi»  reader-^pren  urn  ably  a  student  and  a  I  notfoe^— AreAiMa  of  OpA^oimoioyy^  Sept.  ISftft, 


NETTLBSHIP,  EDWAMD,  -P.  B.  C.  8., 

Ophiht^mie  Sttrgton  at  SL  Tfiamuu*  Hotptt^il^  Lowkm.    Surgeon  to  tH  Royal  London  {Moorfi^U*) 
Opkthahtiic  BitspHnl, 

Diseases  of  the  Eye.  Fourth  American  from  the  fifth  Englbb  edition,  thor- 
ough Ij  revised.  With  a  ftuppletnent  on  the  Detection  of  Color  Blindne8!s  bj  Vfiir- 
JAAU  Thomson,  M.  D.^  ProlesBor  of  Ophthalmology  in  the  Jefferson  Medical  College. 
Id  one  12mo.  volume  of  500  pageg,  with  164  illiistrationS|  selections  from  8nel]ea'f»  teat- 
types  and  formulie,  and  a  colored  plate.    Ooth,  $2.00. 

Thij«  ift  a  well-known  and  a  valuable  work.  It  {  Important  parts  of  elinlcml  ophthalmology.  A 
wa«  primarily  inteoded  for  the  use  of  fltudents,  i  supplement  In  made  to  the  presaot  edition  on  the 
and  suoptiea  their  needs  admirably,  but  it  Is  a^  i  practical  examination  of  railroad  eropIoy<ga  as  to 
uaeful  for  the  practitioner,  or  indeed  more  eo.  It  color-bliodnees  and  acateoese  of  vlafon  and  hear- 
does  not  preftuppt^se  the  large  amountof  recondite  Ing.  This  is  well  written,  and  oontalns  good 
knowledge  to  be  present  which  seems  to  be  a»-  snggeatlons  for  those  who  may  be  called  on  to 
eatiied  in  some  of  our  larger  works,  is  not  tedions  make  such  exxminations. — 5ew  York  Mtiieai 
from  overt'onulsenesa,  and  yet  covers  the  more  |  Journal,  December  IS,  U90. 


JJJLER,  HENMY  E.,  F.  JR.  C.  S., 

S^%or  An^t  ^urgtutt^  Hoyal  W£»t*ntn>iiefr  Ophthalmk  Hmp. ;  iats  CUmetU  Au^t,  MoorJietdM^  London, 

A  Handbook  of  Ophthalmic  Science  and  Fractico.    English  Edition. 
Haodsotne  8vo.  volume  of  b^khU  450  pageis  with   125  wtxKlcuts,  27  color^  piateSi  aelec- 
~*   Hi  from  Test-tvpes  of  Jaeger  and  Snellen,  and   Holmgren's  Color-blLDdoeas  Test. 
Pth,  15.50;  leather,  $6.50, 


ttpre«entsto  ti^  '  onolse  deacHpttons 

aad  typical  3lh]f)tr^  »mportauteyeaflrec> 

lions,  placed  in  ju  ,  !«a  aa  to  be  grasped 

at  a  glance  BeyonJ  h  *h<u\*t  it  Ih  the  beftt  illus- 
trated handbook  of  ophtlmlmic  iicieoce  which  has 
«ver  appeared.    Then,  what  li!*  still  belter,  these 


illustrations  are  nearly  all  original.  We  have  ex- 
amined this  entire  work  with  gr^at  oar«»  and  it 
represents  the  commonly  a<-ct^ptod  vi. w-*  of  ad 
vanced  ophthalmologi«tM.    W^^  r  •^artlly 

oommena  this  book  to  all  me<i  <  -■,  prae- 

titioners  and  special  is  t«.—Z>er  nn. 'iMl. 


NORBIS,  WM.  F.,  M.D.,  mid  OLIVEM,  CHAS.  A.,  M.D, 

Clin,  Prof,  of  Ophthabnology  in  Univ.  of  Pa, 

A  Text- Book  of  Ophthalmology.     In  one  octayo  volnme  of  about  500  pages, 
'  L  illustrationa.    Preparing* 

7JLBTMB,  B.  BBVnBNBLL,  &  FB08T,  W.AJ>AM8, 

F»  Bm  C*  Stf  F*  B»  C»  S*f 

OphthatmLe  Swrgmn  to  and  LmL  on  Ophthai-  Au^t  Ophlhalmic  Swrgiton  and  Join!  LteL 

■Me  amytrjf  af  51  &4org^»  Ho§piial^  London.  on  Oph,  3ur,^  SL  Bm>rga*§  ffotp^  Loftdon. 

Ophthalmic  Surgery.  In  one  12mo,  volume  of  550  pagea,  with  91  woodcmta, 
oolor-bTindneaa  test,  test-types  and  dots  and  appendii  of  formtilK.  Cloth,  $2.25.  Sea 
Seria  of  Clinical  Manuala^  page  31, 


WELLS  ON  THE  EYE.    In  one  octavo  volnme. 

LAURENCE  AND  MOON'S  HANDY  BOOK  OF 
OPHTHALMIC  SURGERY,  for  the  use  of  Prac- 
UUoaera.  Second  edition.  In  ooe  octavo  vol- 
I  of  or  pagai,  with  U  illus.    Cloth,  t2.7S. 


LAWSON  ON  INJURIBB  TO  THE  ETK,  ORBIT 
AND  BTELIDS:  Their  Immediate  and  Remote 
SffeelB.  In  one  octavo  vo  I  um  e  of  404  pag«^,  with 
M  iUoalratlo&a    Cloth,  i3LS0L 


24     Lea  BROTHKBa  &  Co.'s  Pttblicationb — Urtu.  Dla.t  Dentistry,  etc. 


BOBEBT8,  SrjC  WILLI  AM,  M.  D., 

LteturfT  im  M«diHne  in  th€  Monehntw  Sctiool  of  Mtttiemt,  «tfc. 

A  Practical  Treatise  on  Urinary  and  Renal  Diaeases,  inclading  tlri- 
nary  Deposits.  Fourth  American  from  the  ftmrth  Loadun  edition.  In  one  hand- 
«oine  octAvn  volume  of  60&  pages,  with  81  illustrations.     Cloth,  $3.50. 

It  maybesAld  t>ob«  thc>  heiit  bo>ok  lo  print  on  th«    n  completon^as  Doi  found  elMwhere  In  onr  Ibo* 
■ubject  of  which  It  tr^at^.— T^e  Amtriean  Journal  ,  i[iia|fe  to  lU  ftOooQOt  of  the  dllfemt  «fr«eU(ioii.— 


of  th*  Medieal  Stient^^  Jan.  188A. 

The  pecatiar  fiilue  and  flnisih  of  the  book  are  tn 
•  meMure  d«Tived  from  Oh  r^mUitet  roAint^nAoce 
of  •cIIdIoaJ  mad  practical  character.  It  it*  nn  un- 
riTalled  exposition  of  aferythinii;  which  relateii 
directly  or  indirectly  to  the  dia{(no*iJa,  prognosis 
and  treAiment  of  urinary  dlaeaflesy  and  pos§esfie<» 


h«  ManehMttr  M^dieat  CkrtmuU^  July.  Utt. 

The  valae  ot  thb  treatlM  as  a  guide  book  to  the 
phy«fctaQ  ill  dally  praeiloe  can  hardly  be  ov«p> 
ofitimated.  That  It  i«  fially  no  to  tho  letel  cf  our 
prfi^ant  knowledge  U  a  fact  reflecting  great  eredU 
upon  Dr.  Roberta,  who  has  a  wide  reputation  at  a 
busy  practf tiooer.^AftKfuMit  Bacord,  July  3U  WM. 


Diet  and  Digestion. 


By  the  Same  Aathor. 
In  one  12mo*  Yolume  of  270  pp,  Cloth^  $L50. 


Juit  r&idf, 

PUBDY,   CHARLES   W.,  M.  D.,  Chi€€igo. 

Bright*s  Disease  and  Allied  AiTections  of  the  Kidneys.    In  one  ootefo 

volume  of  1IS8  jiajjest  with  illufitnitions.     Cloth,  $2. 

Tbo  obj««l  of  thit«  work  in  tu  '*  furnhh  a  syHtem-  nhon  space  the  theories,  faoUi  and  IreatmenLo,  and 
atio,  practical  and  eonoljte  dei^criplion  of  tho  going  more  fully  Into  their  later  developinenta. 
pathology  and  treatment  of  the  chief  organic?  .  On  treatment  the  writer  is  partionlai-ly  ctroa^ 
dleeaBee of  the  kidney  WNinociat^d  with  aibuminu-  ttteeriog  olear  of  geoeralitieai.  and  eeldom  omlt- 
rla»  which  Hhall  represent  the  mottt  recent  ad-  I  ting,  what  text^boofeCM  usually  ao,  the  uolcnportaat 
Tanees  in  our  knowlf^df^e  on  thi^i^e  Miibjectii ;'"  and  |  Items  which  are  ail  important  to  thegeiieFaJ  prae* 
thtadefinieioQ  of  the  object  j»  a  fair  dedcrtptlon  of  \  titiooer.— 7%t  Mnnehmt«r  Medical  (Sromici*,  Got 
the  book.    The  work  in  a  Ui<efu]  one,  giring  in  a  j  laso. 

MORRIS,  HENRYrm.  B.,  F.  R.  C.  S., 

Sur^won  to  and  LuUtrer  on  Surgery  at  Middfst«x  ffotpital,  Londimt 

Surgical  Diseases  of  the  Kidney.     In  one  12ino.  Tohime  of  554  pa^es,  with  40 

woodcuts,  and  6  colored  platefi.  Limp  cloth,  $2.25.   8ee  Scriw  of  Clinical  Manual^f  page  3U 


In  thli*  manual  we  hare  ad Litti net  addition  to 
fiurgical  literature,  which  gives  information  not 
elsewhere  to  be  met  with  in  aniugle  work.  8iich 
a  book  was  distinctly  required^  and  Mr.  Morrb 
hivt  very  diligently  and  atily  performed  the  tank 


he  took  in  hand.  It  ia  a  full  and  trut^twarthy 
book  of  reference,  both  for  students  and  prac^ 
tkloners  In  aearoh  of  guidaace.  The  lllQatratioot 
in  the  text  and  the  chromo-tithographe  are  bean- 
tifutly  executed.— r^  London  L«ne^  Feb.  ^  1»6» 


See  Saim 


LUCAS,  CLBMENT,  M.  B.,  B.  8.,  IT.  B.  C.  5., 

S€Jiwr  A  instant  tittrg ton  to  Qttv^n  Hospital,  Lomhru 

Diseases  of  the  Urethra*     In  one  12mo.  Tolume.    I^^paring. 
of  Clinieal  Mnnuahf  page  4 

THOMPSON,  SIB  OBN BY, 

Surgeityn  and  Ptroftsior  of  Cfinical  Sur^tny  to  Uniom^y  OoUtg*  Soipiial,  London. 

Leotures  on  Diseases  of  the  Urinary  Organs.  Second  Americati  <TOm  the 
third  English  eiliiioD.    In  one  8vo.  voliiine  of  203  pp.,  witti  25  iUnstrationB.    Cloth,  $2^25, 

By  the  Same  Author. 
On  the  Pathology  and  Treatment  of  Stricture  of  the  Urethra  and 
Urinaria  Pistulse.     From  the  thin!   English  edition.     In  one  octavo  volume  of  359 
pageS)  with  47  ciiia  and  Z  plateii.     Cloth,  ^AMl 

THB  AMBRICAN^YSTEJH  OF  DENTI8TBT. 

In  Treatises  by  Various  Authors.  Edited  by  Wh^bitr  F,  Litc?h,  M.  Dl, 
D.  D.  8,,  Prolesiior  of  Prosthetic  Dentistry,  Materia  Medica  and  Therapeutics  in  tbc 
Fennfiylvania  College  of  r)ental  Surgery.  !n  three  very  handsome  octavo  volnmes  onn- 
taining  3100  pagea,  with  1863  illustrations  and  9  full-page  platea.  Per  volume,  cloth,  |6; 
leather,  |57;  half  Morocco,  gilt  lop,  $8.  The  complete  work  ia  no©  ready.  F&raokhf 
mhtcription  (mly. 

Ae  an  encvoloptedin  of  Dentistry  It  has  no  eu*  j  doubtlem  It  is),  to  mark  an  epoob  In  the  hiaii^rr  »< 
perlor.    h  should  form  a  part  of  erery  dentlst^s  |  dentistry.    L>entistii  will  be  aatlafled  w 
library,  as  the  iuformatlon   It  contains  la  of  the    proud  of  it— they  must,    Itlaiurelo  ^< 

5reatest  ralue  lo  all  em^aged  In  the  practice  of  j  whut  the  «tudeot  needa  to  pat  him  and   *...,.  ...- 
©nll»try.—ji meri/on  Jour.  />fln(  ♦S'f*,,  Sept.  Um.       1  in  the  rietit  Ira/^k,  while  the  inrtjfowloci   at  iarM 
A  grand  system,  big  enough  and  good  enough    will  receiT«  Incatculabie  i>eneflt  from  iU—Qdtmm' 
and  handiionne  enough  for  a  monument  (which  |  grnphir  Juut  nn/,  Jacu  1887. 

COLEMAir^  A.,  lTr^C.  J?.,  F.  R.  C.  8.,  Exanu  L.  I>.  A, 

Semor  Dent.  Surg,  and  L*cL  on  IhmL  Surg,  at  St.  Bnrthotomcw^i  Ho*p,  and  tht  DmL  HOQUL,  JUhwCmu 


volume  of  412  pogea,  with'asi  i  Hunt  rations.     Cloth,  $3.25. 

It  should  be  In  (ho  pf>H^eHHion  of  every  practi-  I  a  work.    If  the  money  put  Into  some  of  our  i^ 
lloner  in  thin  ^^ountry.    The  part  deTo!i»d  to  first  '  f4i//«d  standard  text-hooks  could  be  conr*rted  ia^ 


and  second  deothinn  and  Irregularltif^s  in  the  per- 
manent teeth  hi  fully  worth  the  price.  In  faot, 
price  ihonld  not  be  considered  in  purchasing  si) cli 

BASHAJtf    ON    REI^AL  DlSFASia.   K  a\u\ca\ 
Guide  to  their  DiaEnoRU  and  TTTftatTnetxV.   \n 


such  publications  as  ini»,  much  good  vo^iM  r^atttL 
—Soulhtm  Dmt€U  Jourmal,  May,  iSftt 


V  atv«  Vi,mo.i^.  cA  V)^  ^iMBw^wUh  St  UltiBLtaUoaa. 
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GM088,  SAMUEL  W.,  A.  JIf.,  M.  D.,  LL.  !>., 

Pnfmor  oftke  PrinHpUs  ofSargtry  and  of  ain*cni  Surgery  in  tht  J^«r»<m  Mtdital  QM^ff^  of  Phit«, 

A  Practical  Treatise  on  Impotence,  Sterility^  and  Allied  DiBorders 
of  the  Male   Sexual   Organs.     Fourth   edition^   thoroughly   revised  by  F.   R. 
STUBaiiH.  M.  D.,  Prof,  of  Diseases  of  the  Oeni  to  Urinary  Organs  and  of  Venerea.1  DL8««M%i 
N.  Y,  Pcj6i  Grnd.   Nfed.  School     Fn  one  very  handflome  octavo  volume  of  165   page%.| 
with  18  ilhmtnitionfi.     Cloth,  $L50. 

Three  edUIon»of  Professor  Grotf'  valDftble  book  I  vtieceiB  tn  th«  tuuida  of  author  and  «dltor«'Jf«{|-  ' 
hmw*  be«n  eth«ott«df  and  Htlll  the  demmnd  I0    eo^  A«ford,  Feb,  36, 18Q>1. 


applied.  Dr.  Slai^s  bu  reri»ed  And  added 
to  the  previaue  edltfooa,  and  the  new  ooe  appears 
mOT«  complete  and  more  valuable  than  before. 
Four  Important  ^ad  geDerally  ndHUbd^rAtoodflub' 
jMla  are  treated— lmpo'teiice.«*terility,  ^permator- 


It  has  been  the  aim  of  the  AQthor  to  supply  lo  m 
compact  formf  practical   and   fitdctly   »eieDtlflo 
Information  especially  adapted  to  the  wanta  of  Uia 
general  practttiouer  in  reeaid  to  aclviiof  oommoQ  j 
and  gTi^fv  diaorifrs      Tlie  work  •.'ontalni  ver3^( 


rhcB*,  and  proetaiorr^cBiL    The  book't§  a  practical    many  facts  In  rerard  to  th«  eexual  dlAordera  <Mr  1 
and  In  addition  to  the  aeientifle  and  v«ry  ln>    men«  of  the  roost IntereatJoic  cbararter.    We  eom^ 


taresttng  dlacuaaloni  on  etiolo| 
there  are  Unea  of  treat  in  en    " 


[)logy.  fvmptoms, 

t  laid  down  that 

pr%ctilioDer  can  follow  and  which  have  met 


ptoms,  etc,    mend  the  study  of  li  10  every  profei^vlunal  man. 


any  ;  and  especial  ty  to  those  enKaged  In  the  genet 
with  \  practice  of  medicine.— On.  Jtfed.  ilTaM,  Jtin.  1S91 


'ria 


TAYZOB,  Jt.  W.,  A.  M.,  M.  I>., 

Ctmical  Professor  of  Oenito^Urinarv  DittMSum  the  CctlUae  of  Phyg^ttang  aiui  SurgeimM,  Nm»  York, 
Prof,  of  Venereal  mtd  Skin  Diseatts  in  tht  Unxverntu  of   Vermcnt^ 

The  Patholog^r  and  Treatment  of  Venereal  Diseases.  Including  the 
results  of  recent  tnvefltigatiooa  upon  the  subject.  Being  the  sixth  edition  of  BimiBtead 
and  Taylor.  Entirely  rewritten  by  Dr.  Taylor.  X^rge  8?o.  volume,  alxjut  900  fta^ea^ 
with  about  150  en^ravinga,  aa  well  as  numerouB  chromo-lithogmphB,     In  active  prfparoftofk  \ 

A  notice  of  the  previous  edition  is  appended. 


It  is  a  splendid  record  of  honept  labor,  wide 
raaearch.  Just  comparbon,  careful  scrutiny  and 
ortaiDai  axpeTlenc*,  whieb  will  always  t»*  held  as 
a  blgh  credit  to  American  m ed  J cai  I i te mt u  r e.  This 
la  not  only  the  beat  work  In  tho  EngHsh  language 


upon  the  tubjecte  of  which  it  treats,  but  also  one 
which  has  no  e<)ual  in  other  tongues  for  lis  clear, 
comprehensive  and  practical  handling  of  its 
themes.— vim.  Jour,  of  Ih*  Med.  Sciemtu^  Jan.  1884. 


CULVER,  E.  M.,  M.n.,  and  HAYDEN,  J.  B.,  M.  X>. 

Patholo^ttrnd  Avti^ttxHi  AtUndifiqSur<j§on,  Chief  of  Clime  Venerefft  Dtpttrtmefff^   Van- 

Manhattan  Bi»pital^  y.  \\  derbilt  ttinir^  CbL  of  Phyi,  and  Sury*  ,  iV.  ¥. 

A  Manual  of  Venereal  Diseases.    In  one  I2mo.  volume  of  289  pages,  with 

33  IHustnitJonfl.     Cloth,  $1.75.     Ju*t  nady, 

tn  thin  Ilttfe  volome  the  authors  have  succeeded  ,  had  a  wide  range  of  experience,  and  that  they 

admlrubty  in  giving  the  student  and  practltionpr  have  cultivated  their  opportunitieH  a  perusal  of 

aa  epitome  ofour  Knowledge  of  th()  venereal  d  is  thi^ir  work   will  testify.    The  book   is  on ««  of  the 

•aoee-    The  book  contains  nothing  foreign  to  the  best  manuals  of  its  kind  for  the  busy  physician 

anhjecta  to  be  treated^  and  abounds  ia  hints  and  and  for  the  studant.— A«u'  Ymk  Jfsdiecrl  Jovrnai^ 

■agg^stioni*  of  practical  value.    The  autbori*  have  Jan.  23,  lli92. 

CORJVIL,  r., 

ProftM»o/r  to  ths  Faculty  of  Med%cin^  of  PorUf  and  Phystemn  to  th«  Lovreint  BovpitoL 

Svphilis,  its  Morbid  Anatomy,  Diagnosis  and  Treatment*     Specially 

revised  by  the  Author^  and  translated  with  notes  and  additions  by  J.  Hehby  C,  StMiS, 
M.  D.,  Demonstrator  of  Fathological  Histology  in  the  Univ.  of  Pa.,  and  J.  Wiluam 
Whtte,  M.  D^  Lecturer  on  Venereal  Diseases,  Univ.  of  Pa,  In  one  handsome  octavo 
volume  of  461  pages,  with  84  very  beautiful  illustrations.    Cloth,  $3.75. 

The  anatomy,  the  histology,  t*ie  pathology  and  1  perusal  without  the  feeling  that  his  1 
the  clinical  features  of  syphlTlK  are  repre^iented  in    wide  and  important  subject  on  whici 
this  work  Id  their  best,  moet  practical  and  most  '  a  stronger  and  surer   one.— 7%«  London  iV«ef>-  \ 
Inauuctive  form,  and  no  one  will  rise  from  its  I  tiofi«r,  Jan.  Ua2. 

MVTCHINSON,  JONATHAJH^,  F.  Jt.  8.,  F.  M.  C.  &, 

Gyn*u.lting  Surgton  to  tht  London  Ho»pitaL 

Syphilis.     In  one  12mo.  volume  of  642  pages,  with  8  chrorao-lithogmpha.    Cloth, 
12.2.5.     See  Serie^t  of  Clinical  Manual*,  pa^  ai. 
Those  who  have  seen  most  of  the  disease  and  |  and  power  of  observation,  but  of  his  patlenea  and 


risp  of  iha  J 
It  trealeti  ' 


vho  haro  felt  the  real  difllcnitles  of  diagno- 
aad  treatment  wilJ  mo*t  highly  appreciate  the 
kd    suggestions    which    abound    in    those 
^    It  is  a  worthy  and  valuable  record,  not 
of  Mr.  Hutchinson^ff  very  large  experience 


1  power  ol  . 

assiduity  in  taking  notee  of  hU  ca»eN  and  keep- 
ing them  In  a  form  avai1<ibt«*  for  ^uoh  exoellent 
use  as  be  has  put  ilium  to  in  this  volume.— I^^fMlaa 
Meditfot  Beeordt  Nov.  L2;  1887. 


loss,  8.  J>.,  M.  2>.,  XL.  J).,  n.  C.  Xm  etc. 

A  Practical  Treatise  on  the  Diseases,  Injuries  and  Malformations 
of  the  Urinary  Bladder,  the  Prostate  Gland  and  the  Urethra,  Third 
wtitioo,  thoroughly  revised  by  Samuel  W.  Gross,  M.  D.  In  one  octavo  volume  of  574 
pigei,  with  170  illustrations.    Cloth,  $4.50. 

CVLLEBIMR,  A.,  &  BUMSTEAJO,  F.  J.,  M.D.,  LL.I>., 

»«ru«on  to  th*  E&pttal  du  MidL  Late  Prof,  of  Pen,  Di*.  CoU.  Phut,  and  Sur^,,  A^.  }\ 

An  Atlas  of  Venereal  Diseases.  Translated  and  edited  by  Frkemak  J.  Bctm- 
STXAD,  M.  D.  In  one  4to.  volume  of  328  pages,  with  26  plates,  containing  aboot  150  figuree, 
beautiitilly  colored,  many  of  them  the  sue  of  life.    Strongly  bonnd  in  doth,  $17.00. 

HIIXON  SrPHILIS  AND  LOCAL  CONTAGIOim  I  FORMS    OF     LOCAL     DISEASE    AFFBCTING 

mSORDERS.  taone^vo  vol.  of47» p.  Cloth, t3.2fi.    PRINCIPALLY   THfi   ORGANS   OF   OKN£RA«  i 
LEE'S  LBCTURE8  ON  SYPHILIS  AND  8UME  |  TION.    In  one  Sto.  voU  of  24€  pagaa.    Cloth,  $3iM»^l 


TAYLOM,  ROBERT  IF,,  A.M.,  M.D., 

ClMcol  Th-ofetAor  of  Oenifo  UHnnn  Diteatu  in  the  QHlege  fff  Phvtician*  and  SuirgmnM,  if«iv  ForJfc  s 
gurffe4>tt  to  tht  It^partment  of  VBnermi  and  ^Xsin  DUtotii  «/  the  NtW  fork  B^tp%iais  firmU 
dtnt  of  ihe  American  Dtmtatofogifnl  AMOcintiotK 

A  Clinical  Atlas  of  Venereal  and  Skin  DiseaBeB:  Indudiz^  £>uigiio8iL 

ProgoosiB  and  TreatmenL  In  eight  Urge  folio  parta^  measuring  H  x  13  inches,  luia 
comprising  58  beuatiftilly  colored  plates  with  213  figures,  and  431  pages  of  text  with  85 
etigmvings.  Complete  work  just  ready.  Price  per  part,  $2.50.  Bound  in  one  Yolutne, 
half  Russia,  |27  ;  half  Turkey  Morocco,  $28*  For  Wf  hy  «rufr«mpliVm  &niy.  8i^>ecimeii 
plated  sent  on  receipt  of  10  eent«.  A  ftiH  j^rtwpec'tiis  sent  to  any  addres  on  application. 
It  would  be  h»rd  to  use  words  which  would  per-  '  ntudeatcunexAmiiiethQAatnie  tO'1ifechromo-IUb< 


ftplcuQUflly  euouj^h  convey  to  the  reader  the  ^reat 


▼aUie  of  thte  Ciiniml  Ailtj^.  Thla  AtlaJi  Is  mor« 
complete  eren  than  ad  ordinary  courte  of  clinical 
lectures,  for  in  no  one  colleae  or  hospital  course 
\m  ft  at  ail  probable  that  all  of  the  dJAeaaen  berelji 
repre»ent«d  would  bo  >i«f«n.  It  ft*  al»»  more  »er- 
rloeable  to  the  majority  of  *tudpntt<  than  ntt«>nd' 
anoe    upon    c]lnlc»1    lectiirt'i»,    for   mo!*t   of    the 


ographs.  Comparing  the  text  to  a  lecturer^  it  ti 
more  pat i.^ factory  in  *raptne«»  and  fulnejta  than 
he  wouTd  be  likely  to  V  *-  xw  le oturlne  orerasingla 
cafl«.    Indeed,  this  A  nable  to  the  gea* 

eral  practJtloner,  for  the  eye  oftba 

nicLan  lo  maico    i  '   a   given  caae  of 


Hkin  manifestation  by  i  on.pariDg  the  ca»e  with 
the  plrinre  in  th«^  ^f/a«,  where  will  be  found  alio 
sttidentA  who  Hit  on  remote  suats  ii»  the  leoture  |  the  text  of  diagnr»<«i»,  patholo^^  and  fUU  nectiooa 
hall  cannot  see  the  iubject  as  well  aa  the  office    on  treat m eo t— t^ur^itia  ATetlfet^  JtfonfM^, Dm. ISiti 

HARD  AWAY,  W.  A.,  M.  !>., 

Professor  of  Skin  Dis€*ucs  in  the  Muvcmri  Medical  OoUeg^  St.  Lattu. 
Manual  of  Skin  Blseaaes.     With  Special  Reference  to  Diagnosis  and  Treat- 
ment.    For  the  use  of  Btudenta  and  Generol  Practitionere.     12mo.,  474  pp.    Cloth,  $Ji. 

Dr,  Hardaway'ii  large  ozjierieDoe  &»  h  teacher  embr&cea  all  eaaentlal  points  eonnect^sd  with  the 
and  writer  has  a^imlrablv  dtted  him  for  the  dltii-  |  diafnovit  and  treatnant  of  di86ia««aof  th«  skla, 
cult  task  of  preparing  a  book  which,  while  nuffl-  ana  we  hara  no  healtatloii  In  ooiQinendlng  itaa 
olently  elementary  for  the  student  la  yet  suffi-  j  the  beat  manaal  that  hai  vet  appeared  la  thta 
ciently  thorough  and  comprehenMire  to  serve  aa  a  i  department  of  Madtcine.— Journal  of  Oiiantotta 
book  of  referohce  for  the  general  practitionor.    It  |  and  Genito-Urinarp  Dwaotw. 

HTTDE,  J.  NEVINS,  A,  M,,  M.  D.. 

Profttaor  of  Dffrmatoiogy  and  Ffnereoi  Di»4<um  in  Rttnh  MtdicM  Cbf/es^A,  Oiimgo, 

A  Practical  Treatise  on  Diseases  of  the  Skin.    For  the  use  of  BtadenU  *od 

Practi  lion  era.      Second  edition.      In   one  handsome   tx'tavo   volume  of  676  pages,  with 
2  colored  plates  and  85  heaulifnl  and  elaborate  illugirations.  Cloth,  $4.50;  l^^her,  $5^. 

Hi*  trnatlse  Ih  Uk«  his  oHnieai  hiHtmction. 
admirably  arranged,  attractive  in  diction^  ana 
s&rlklngty  practical  throughout.  No  clearer  de- 
aoription  or  the  varloua  primary  and  conaenitive 
leatonH  of  the  skin  is  to  be  met  with  anywhere. 
Dr  Hyde  has  shown  himself  a  comprehensive 
reader  of  the  latent  litx^raiure,  and  has  iacorpo* 
rated  into  hla  book  alt  the  Wsl  of  that  which 


the  past  veani  have  broagbt  forth.    The  i^ ^ 

tlonA  and  foriQulgB  are  given  lo  both  oonatnoii  aii4 
metric  i^y^iems.  Text  and  inu$itratlon»  are  KOOd. 
and  colored  jUates  of  rare  ca'^e^  lend  nddiuoaal 
Attrai^tiooM,  Altogether  II  in  a  work  ei^actly  fitted 
to  the  needs  of  a  general  practitioner,  and  bo  oaa 
will  make  a  mi$>take  in  purohaaini^  iU—Mt^iaal 
Pros  <if  Wtttem  A'ttp  Torfc,  June.  1888. 


JAMIE80N,  W.  ALLAIf,  M.  i>,, 

Lieturer  on  Dism^e*  of  the  Skin^  Sehooi  of  Medicine^  EtUnbitrgh, 
Diseases  of  the   Skin.     A   Manual   for  Students  and   Practitioners.       Third 
edition,  revi»e<l  and  enlargud.      In  one  octavo  volume  of  656  |.»agea,  with  woodcut  and 
nine  double- page  chromo- lithographic  illtistrationB.     Cloth,  $6.00, 

Both  author  And  publisher  munt  be  congratu*  '  of  the  pre^ient  t^sue.    Thlaedltton,  like  Ita  prade- 
lated  on  the  appearance  of  a  third  edUlon  of  Dr.    censors,  h  creditable  to  the  author,  and  will  be 
Jamfeaoo'e  work  tu  §o  sihort  a  time,    .'^uoh  prac^i-  .  welcomed  bv  the  practitioner  who  eeeka  Ita  eoid- 
eal  reeogattlon  of  Its  merlt-^  loarcn  the  critic  little  '  anoe.— r^<«  Lancet,  Londoo«  December  19, 189L 
to  do  except  to  notice  the  changes  and  additions  i 

JFOX,  T.,  M.  2>.,  F.R.C.P.,  and  FOX,  T,C.,  B.A.,  M.R,C*8*f 

PHumctan  ttt  the  I>eptirtvie*U  for  Skm  DiSMtet,  F^ifaieumfor  DUtoiet  of  flu  Sk*n  lo  lAe 

Universiin/  OoU^i  Hotpitai,  Lt^ndon.  Wtttrntimtw  ffo»pit^  l^ntipn. 

An  Epitome  of  Skin  Diseases.  With  Formnlro.  For  Studcnta  aod  Prto- 
titioners.  Third  edition^  revised  and  enlarged.  In  one  12mo.  vol.  of  238  pp.  Cloih,  |1.2& 
We  cordiallv  rflcommeud  Fox'«  Epitomg.  to  thoae  I  for  all  one  has  to  know  i«  the  name  of  the  dtseaaak 
whofle  time  Is  limited  and  who  wish  a  handy  and  here  are  ita  de«oription  and  th«>  apt»raprtala 
manual  to  Me  upon  the  tabl«  for  lastant  refereaoc.  treatment  at  hand,  ready  for  Instant  ai^pncalloa. 
ttaalphabelicat  arrangement  Is  fluited  to  this  use,  I 

JACKSOX,  OEORGE^TROMAS,  M. i>., 

Ptnfeesor  of  Dermofninfjy,  Women's  Mcdifid  GnUegCj  xVeio  York  JnjCrmary, 

A  Handbook  of  Skin  Diseases.     For  Stud enta  and  Practitioners.    ByGsoaos 
Thomas  Jackson,  M,  D.    In  one  12nio,  volume  of  450  pages,  with  ilUisLrmtioBS. 

Physician  to  Quy's  JloMpital^  LoivUm, 

A  Handbook  of  Diseases  of  the  Skin.    By  Pmup  H,  Pte^SmttHp  M.  D, 
F.  R.  8.,  Physician  to  Guy's  Hospital,  London.     In  one  octavo  volume  of  460  pagoi^ 

with  illustrations, 

HILLIER'B  HANDBOOK  OF  SKIN  DISEASES;  i  WILS0N*9  BTUDENTS  BOOK  < 
for  Students  and  Practitioners.  Second  Amerl- |  MEDICINE  AND  DI8EAJ8ER 
eao  editJoQ.    In  one  limo.  volume  of  35^  v^^^A     In  one  handaome  aniaU  octavw  .,  -^ 

wfthptalea.    Oloth,  13,26,  \     v*««*-  <^^V,lWWi, 


The  American  Systems  of  Gynecology  and  Obstetrics. 

Systems  of  Gynecology  and  Obstetrics,  in  Treatises  by  American 
Authors.  Gynw^tilogy  e^lited  by  Matthew  IX  Mjlnn.  A.  M.,  M.  D.,  Professor  of  Obtttetrics 
aod  Gvoec^ltigy  in  tlie  Me<lical  Dei>artmeDt  of  the  Uuiverahy  of  Builiilo;  aiid  OMet- 
rica  eihed  by  Barton  Cooke  ITlilst^  M,  D,,  Associate  Profe^or  of  Obet« tries  in  the 
U&iverBity  of  Peansjlvimia^  Philadelphia,  In  four  verj  haDdsome  oetayo  volumes,  coo* 
taioing  3612  pages,  1092  engrnTiDgB  and  8  plates.  Complete  work  now  ready.  Per  voU 
Dme:  Cloth,  ^!j.00j  leather,  $6,00;  half  Kusaia,  $7.00,  For  jw/^  hy  wbuoriptum  <w/y. 
itUUraif  the  PuhlUherg,     Full  descriptive  cLrctilar  free  on  application. 
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partmentc  of  the  profej?iiion.  Euch  contributor  pre- 
Mota  a  monograph  upon  his  -pecial  topic,  so  that 
avarythiag  la  the  way  of  hi-^tory,  th«nry, methods, 
aad  reeuitfl  l?  presented  to  our  fulieiit  need.  Ab  a 
work  of  jcen^fHT  ref*?rence,  it  will  be  found  reraarita- 
bly  full  RLd  iij-truciiv*  in  etery  direction  of 
Inquiry.— TA*  Obtfetric  Oax«^lf,  September,  1889. 

One  19  at  a  lo«i«  to  know  what  to  sity  of  thia  vol- 
nmes  for  fear  that  junt  and  merited  praise  may  be 
mtaiaken  for  Datiery.  The  pupere  of  Drs.  Engei- 
maan.  Martin,  H  tnit,  Jaggard  and  Reeve  are  looom* 
fmrwbtj  beyoud  ftayUiliig  that  can  be  foand  in 
oteletrieai  work^i.— JourtMUo/tA^  Atn^riean  Mtdicat 
AMcetation^  Sepi.  S,  1888. 

Id  our  ooti^e  of  the  "System  of  Practicall  Medi- 
eina  by  Atnerican  Author*/'  we  m»de  the  foUoW'- 
Sng  itatement :— " It  i»  a  work  of  which  the  oro- 
ilMlon  la  ihlA  country  can  feel  proud.  Written 
•zdualTeiy  by  American  physicianii  who  are  ao 
qqalBlad  with  all  the  varietief*  of  elimaie  in  the 


larly  adapted  to  the  want*  of  American  practition* 
er«  of  medicine,  and  Itseemp  to  nn  that  erery  < 
of  them  would  desire  to  hare  it."     Every 
thus  exprei«tied  in  regard  to  the  *'Amerir»m  Sya*l 
t«m  of  Practical  Medicine*'  is  appticable  to  tha  J 
••3y*t*m   of    Gynecology  by   Amedf^an  Author*.**  J 
It,  like  the  other,  ha»  been  written   exclusively 
by  American  phy«ijcian«i  who  are  acquainled  with 
all  the  characteristics  of  American  people,  who  are 
woli  informed  in  regard  to  the  peciiilarilieN  of 
American  women,  their  manner^*,  euMU>m»,  modea  j 
of  liring,  etc.     Aa  every  practicing  phy«iciaa  la  J 
called  upon  to  Ireal  diseases  of  fematei*,  and  asl 
they  conntHnte  a  claas  to  which  the  family  phy-l 
sicfan  muitt  vive  attention,  and  cannot  omjin  over  i 
to  ft  "t.. ......  It. <^  ,re  do  not  know  of  a  work  in  any 

dej  '  'iiedif>inettiat  we  should  aoitrongly 

rec  •lilcal  men  generally  purGhaBiag.—^ 

ffiaci .  -. ....  .Veici,  J  o  ly,  1«87. 


BMMBT,  THOMAS  ADDIS,  M.  D.,  LL.  X>., 

Sur^tt/tx  to  the  Woman^i  Botpitnl^  Nmc  York,  etc. 

The  Principles  and  Practice  of  Gsrntecology ;  For  the  use  of  StDdenta  andi 
Practitioners  of  Medicine,  Third  edition,  thoroughly  reviset!.  In  one  large  and  ttrr 
hmndaoflie  octavo  volume  of  880  pages,  with  150  illustrations.  Cloth,  |5;  leather,  $6. 
Wa  are  in  doubt  whether  to  congratulate  the  |  the  prtrilege  thiui  ofTer^d  tlicm  of  peruniQg  tbA; 

'  leimieat 


aittbor  more  than  the  profesaicQ  op«ii  the  appear- 
anee  of  the  third  edition  of  thla  w«ll*known  work. 
Bm bodying^  a»  It  does,  ttie  ilfe-loog  esperieneeof 
one  who  has  conspicuously  difitlngaiabed  himself 
ae  a  bold  and  successful  operator,  and  who  ha» 
devoted  so  much  attention  to  the  apeotalty^  w 
faai  sure  the  profe&dioa  will  not  fiaii  to  appreelala 


riewa  and  practfoe  of  the  author 
of  purpoaa  and  conscieuiJ<i 
He  gives  not  only  hia  iniii 
endeavon  io  represent  th^ 
cologlcal  science  and  art. 
no^  May  1«,  1A86. 


Hi»< 

4    ifcro   manife«lL| 
'Vie nee  bail 
e  of  gynM 


BDIS,  ARTHVR  W.,  M.  X*.,  Lmid.,  F,B.  C.P.,  M.R.  C.S., 

A»»*-'^f-  Ot'stefrk  Phyitrian  to  Middletix  ffotrpitxit,  late  Phy6ieu»n  to  Britith  Ltfing^in  HoapilnL 

The  DiseasCB  of  Women.     Including  their  Patholojgy,  Causation,  8yiDplom%J 
Diagnosii)  and  Treatment.     A  Maniml  for  StwdentH  and  PmctitioDen.     In  one  httntbo: 
octaTo  Toliime  of  576  jiages,  with  148  tUtiBtrationd.    Cloth,  $3.00;  leather,  $4.00. 

The  epeclal  qualities  wiiich  are  conspicuous 
mn  thoroughneas  in  covering  the  whole  ground, 
«leamewi  of  detcription  and  eonciseness  of  Ataie- 
tnent      Another  marked  feature  of  the  book  is 


the  attention  paid  to  the  detallp  of  many  minor 
anrgfeai  operations  and  procedures,  an,  for 
iDManoe,  the  uae  of  tento,  application  of  leeches, 
•ad   ua*  of    hot   water   injectiona.      These   are 


among  the  more  common  methode  of  treat- 
ment, and  yei  very  little  i«  said  at>out  ihem  in 
many  of  the  texfr-booka.  The  book  is  one  to  T  ' 
warmly  recommendad  especially  to  etudenta  i 
general  practitlooera.  who  need  a  conclae  butet 
plete  rfAMml  of  the  whole  subject.  Speelallsta,  i 
will  And  many  uaefUl  hfnta  io  ft*  pi  "^ 

Mfd.  attd  S*trg.  Jottm.,  March  %  1882. 


HOr>GB  ON  DISEASES  PECirLIAR  TO  WOMEN. 
Inolodlng  Displacements  of  the  Uterua.  Second 
edition,  revised  and  enlarged.  In  one  beautl- 
liilly  printed  octavo  volume  of  61d  pages,  with 
origtaai  iliastrations.    Cloth,  HJiO. 


WEST'S  LECTURES  ON  THE  DISEASES  Of 
WOM EN  Third  AmeHoan  from  the  third  L  _ 
don  edition.  In  one  octavo  volume  of  M3  pages. 
Cloth,  $3.75;  leather,  INL7&. 


LbA  BB0TH1B8  k  Oo.'b  PlTBLIOATIOHS — IMABOSeS  Of ' 


THOMAS,  T.  OAILLAItn,  and  MVNJ>E,  PAUL  JF., 

M.  D.,  LL.  !>•,  Jf.  !>., 

Sm^HtuM  ProfoMor  of  DU«iut9  of  Wttni*^  in  tht  CoiUge  Ftr^ftum-  qf  OynttoUfO^  mi  1M  Jirv   Yvrk 

of  Pkfftieiana  and  SurgeonHf  N.  ¥.  Polffcttnie, 

APraotioal  Treatise  on  the  Diseases  of  Women.  New  (sixth)  edition, 
thoroughly  revised  and  rewritteo  bj  Dn,  MrNi>£.  In  one  hu^^  and  Imndiioine  octaTo 
volume  of  S24  pages,  with  347  illostrntions,  of  which  201  are  new.  Clotb,  $5;  leather,  |6. 
Jufi  ready, 

ts  perhaps,  on  the  whole,  the  be«t  practical  treatlM 
on  the  subject  in  ih«  English  lAoctiag^.  The 
ongind  work  Is  pr^^erred  fti^  a  bA^K  hut  amplified 
nad  «iiriched  wHh  the  results  of  modem  re»«Arch« 
Much  hw*  bftea  interupersAd  with  the  old  m»(«riil 
and  tereral  new  eh»pten  added.  It  Is.  ^  we 
h«r«  a&idf  the  bei^t  text- book  we  know,  end  will  b# 
of  special  r*lue  to  the  rendr&l  practitioner  »»  well 
AJt  to  the  fipeciuLi«t.  The  lliEiHtrAiiont*  Are  Tery 
imtisfftCtory.  Many  of  ttiem  are  iiew^  itod  ».re 
particularly  clear  iind  attra'^tire.  The  book  will 
tiodoiiwedly  meet  with  a  faTorable  reoeptio-n  Crooi 
the  profei^<iloa.     Botton  MtHteai  and  Shurgiotl  Jmtr- 


The  profcARlon  haff  sadly  felt  the  want  of  a  lezt- 
bortlr  en  di^rtftHC**!  of  women,  which  should  t*  coni- 
pr*  I  rk'l  at  the  same  time  not   dilfuae. 

*j  firrFingt'd  so  as  to  be  ea-^Uy  vnt'ipea 

by  lit  of  limited  experience,  and  which 

ihouhl  omhrace  the  wonderful  advanceii  which 
have  been  made  within  the  la*«t  two  decadew. 
Thomafl*  work  fulAlled  ihene  condiHon-,  rtoii  the 
anoouncementthat  a  new  edition  was  al>orit  to  be 
lasued^  rerifted  by  no  competent  a  wrlti?r  hh  Dr 
Mand&,  wan  hailed  with  de I leht.  Dr.  Munit-  brinvii 
to  his  work  a  most  practicul  knowledge  of  the  «iiV 
JaoCs  of  which  he  tr^i^ti*,  and  an  except lunal 
axsqaafntJinre  with  the  world's  literature  of  this 
important  branch  of  medicine.    The  resuU  ia  what 


TAIT,  LAW80N,  F.B.  C.S., 

Proftsmr  of  Gi/nmeotogy  in  QuMrt'i   CotUg^  BirmingKam ;  tat6  Ptutieni  of  th*  Brititk  Qyn^ 
eologitnl  Soeietf/ ;  FHtmr  Amenran  Oynecvtogtcaf  Society^ 

Diseases  of  Women  and  Abdominal  Surgery.    In  two  oeuro  ▼olumfii. 

Volume  L,  554  pages,  62  engravings  and  3  plates.     Cloth,  |3.    Volume  II..  pr^ptn^. 


The  plan  of  th«  work  does  not  indicate  the  regn- 
lar  pyAtern  of  a  text  book,  and  yet  nearly  every- 
thlns  of  d  1^6090  pertaining  to  the  Tarloua  organs 
re«ehres  a  fair  const  deration.  The  deaorlptioti  of 
dtaea«Qd  conditions  in  exceedingly  clear,  and  the 
treatment,  medical  orsurglcalt  l»  very  eatUfiactory. 


Much  of  the  text  in  abnndantly  Itluttrated  with 
ca»es,  «rhtch  add  ralua  in  showiDg  the  reautia  of 
the  §uggeaced  planf  of  treatment.  We  feel  ooo- 
fldeot  thai  few  gytieootostata  of  the  country  will 
fail  to  plaoB  the  work  To  their  ttbrariea^T^ 
Ob4t9iric  Qfuettt^  March,  IBflO. 


SUTTON,  J,  BLAND,  F.  M.  C  *•, 

Asiiifant  Surgeon  to  the  Mutdtt^ex  Honpttat^  London. 

Surgical  Diseases  of  the  Ovaries  and  Fallopian  Tubes,  including 
Tubal  Pregnancy.  In  one  crown  i^tavo  volume  of  544  pages  with  119  engrivuigi 
and  b  colored  plates.     Clotli^  $3.     Ji«f  Rtady. 

The  author  is  already  well-known  by  reuaon  of  his  writings  on  pathology  and  gyo©- 
oologies  1  surgery.  In  this  volume  he  gives  a  detailed  accY>unt  of  the  patbobigy  and  ueftU 
ment  of  a  ela«ft  of  diseases  which  call»  for  imited  knowledire  of  these  two  deparimeiita  of 
medicine,  and  which  m  of  Importance  to  every  general  practitioner  and  gynecologist. 


DAVBNFORT,  F.  H.,  M.  !>., 

AawUtant  in  QjffKteotofjy  in  the  Mti^iiat  D^pnTtment  of  fffirvard  UniverMitjf,  Bo*t6tK 

Diseases  of  Women,  a  Manual  of  Non-Surgical  dynaecology.    D#- 

eigiied  especially  for  the  Use  of  Stiidertte  and  General  Praotit toners.     In  one  handflome 
12tno.  volume  of  317  pages,  with  105  illuetrationa.    Cloth,  $1.50« 


We  agree  with  tlic  many  reviewers  whoeie  no- 
tices we  hare  read  tn  other  journalHCOogrntulatlng 
Dr.  Da?enport  on  the  succefiA  whi<^h  he  has 
attained.  He  hai»  tried  to  write  a  book  for  the 
student  and    geoerat    pmclltloner  which  won  I 


Everything  Is  of  the  newest,  freth««i  aod  me«l 
practical,  HO  much  so  that  we  hare  reodmmended 
It  to  our  claen  of  gynecology  atudeote.  What  the 
author  advlsen  In  the  way  of  tr«aimeat  has  all 
been    praoticatly   tested   by    bimAsIf,  and 


tell  ihem  just  what  they  ought  to  know  withotit    method  reoejveeonly  bo  much  c»:)mmendaCloii  as be 
distracting  their  attention  with  a  lotof  complla*    has  found  that  it  deserves.    We  ate  sure  that 


tions  for  which  they  could  iiare  no  po^ible  u»e. 
lo  this  he  has  beea  eminently  suece«*ful.  lliere 
is    not    even   a  paragraph    of    u«4?1csh    matter. 


these  good  qualities  wtU  command  f^rilalacg* 
sate-^c^oda  M«iienl  R4&)rd,  Dee.  isa9. 


MAY,  CHARLES  JT.,  M.  D., 

Latt  Bow«  Swffwn  to  Mmmt  Sinai  llmpital^  New  York, 

A  Manual  of  theDiseases  of  Women.  Being  a  concise  and  systeouide  expo- 
sition of  the  theory  and  practice  of  gynecology.  Second  edition^  edited  by  Ia.  S.  Raiu 
M.  D.,  Attending  Gynecologist  at  the  Harlem  Hoepital,  N.  Y.  Id  one  12mo.  volume  of 
34>0  pages,  with  31  il  lustrations.     Cloth,  f  1.76. 

This  is  a  manuAl  of  gynecology  in  a  very  con- 
densed form,  and  the  fact  that  a  second  edition 
has  N»ftD  called  for  indicAtes  that  It  has  met  with 
a  favoruble  reception.  It  If*  intended,  the  author 
tells  tiH,  to  Aid  the  Httrdent  who  after  hftvini^  care- 
fully p^ni^^^d  larger  work  «i  do^ires  to  reriew  the 
snbjt'or,  and  headd-ithat  it  mav^  be  useful  lo  the 
praotlliouer  who  wishes  to  refre»h  his  memory 


mpldly  but  hai  not  the  timo  to  eonsnii  la 

workM.      We  are  mu'*^ -'"' •^'  "'''^   ♦'-^  »*..  i...—^ 

aod  convenience  wit' 

subject contatoed  in  ' 

piled  Indexes  and  an^f.-r*  i,»«-iirti,-T,.-  ,..^v -«,,.. 

the  work.    Thin  inanaal  will  t»o  foiia4  lo- futii  tts 

Surp4^««44  Tory  sntisfactorfly.—T'As  rMf«ieka«  aal 
krgeuit^  June,  IttlN), 


IdU  BB0TBXB8  &  0).*a  PiTBLioATiORB — Obstetrtcs,  IHft.  of  Wom.  29 


PAJtVnf,  THMOPHILVS,  M.  J>„  LL.  J>., 

Prvf,  of  ObtUtrte*  ^nd  th4  l>i*M§t»  of  Woffutn  and  Childr eti  tn  J4f«r9(m  Med,  CbtL^  Phdta. 

The  Science  and  Art  of  Obstetrics.    Second  edition     In  one  haDdeotne  8?o. 
Tolume of  701  piftgee,  with  239  engrATings  and  a  colored  plate.    Cloth, $t2f> ;  l«ather^  f  ^.25»  ^ 


Th«  second  edition  of  thl»  work  Is  fdlly  up  to  the 
proBeat  it&U)  of  ftdvAQceraent  of  th«  oD«ttetrlc  art. 
Th«  Author  hu  succeeded  eze«edlagty  well  fo 
Incorporating  aew  maU«>r  withtoui  apparently  In- 
ercuuwlDg  the  a  lie  of  his  work  or  interfering  with 
the  BmooibnejcB  and  grace  of  ilH  literury  construe- 
tlonu  He  b  very  felicitou**  in  hia  d«Hcrlptlonf(  of 
oonditionn,  and  firoTe«  him»elf  In  thL*  reitpect  a 
•eh4>l«r  mad  a  master.     Barely  tn  the  range  of ' 


obstetric  literature  can  be  found  a  work  which  Iff] 
»o  conapreheoAlire  and  yetrami^J^'t  »aii  pructfcaL 
In  BUch  respect  it  l»eMeni  -fthe 

tint  merf L    The  trcatmcn '  -  vew  a 

real  value  to  the  worlt— ii  -  of  a 

practical  teach er^  a  akllfut  eb^tetnciau,  a  oloeiL, 
thinker  and  a  ripe  echolar.— if«it«ai  Aeroni,  Ja 
IT,  imi. 


BLAYFAIR,  W.  S.,  M.  D.,  F.  R.  C.  1*., 

/Vo/sMor  of  Ob9t€trir  Medians  in  Kv}g*i  Cto^A/*,  London^  ete. 

A  Treatise  on  the  Science  and  Practice  of  Midwifery.  Fifth  Amer- 
ican^ from  the  seventh  English  edition.  E<lited,  with  a<iditions,  bj  Robert  P.  HAfiBiB^ 
M.  D.  In  one  handsome  octSTO  votiime  of  6(i4  pages,  with  207  engrayings  and  5  plateaw 
Cloth,  $4.00;  leather,  $5.00. 

Tnily  a  wonderful  iMok;   an  epitome  of  nil  oh-  j  tlon  from  the  moment  of  eonc'eptlun  to  the  tlni« 
stetrieal  knowledge,  fUtl,  clear  and  concise.    In  ^  of   complete    [oTolutlon    has    ha^i    ^^^    auUior*! 


thirteen  years  It  has  reached  neven  editions.  It 
is  perhaps  the  most  popular  work  of  lis  kind  ever 
presented  to  the  profession.  Beginning  wlib  the 
iknalomy  and  physiology  of  the  organs  concerned, 
nothing  Is  left  unwritten  that  the  practical  ao- 
eoiicheur  should  know.  It  seems  that  eTfiy 
conceiTable  physiological  or  pathological  ooodf- 


patient  attention.    The  plates  and  illustrat1oi)%l 
carefully  ttudle<L  will   teach  the  ttcieoce  of  mtd«l 
wifery.    The  reader  of  thi«  book  will  hare  b4.*'for«i  J 
htm  the  very  latest  and  best  of  obsietric  practlc^ 
and  aJfto  of  all  the  coincident  troubtee  connected 
therewith.— iSout^«m  Practitioner^  Dee.  1889. 


KnfG,  A.  r.  A.,  M.  !>., 

FroftMW  of  ObfUtries  and  D%a«aMt  of  Womm  m  the  M»d%eal  Drpartmmt  of  th*  Cblumbitm  Uivhur- 
tiiy^  Washington^  D.  C.»  and  in  tht  Unw«rsiiy  of  ViBf-wiont,  etc. 


A  Manual  of  Obstetrics.    Fourth  edition, 
of  432  pages,  with  140  ilhistratlonj.    Cloth,  $2.50. 


In  one  yery  handsome  12mo,  7olum6 


Dr.  King,  In  the  preface  to  the  first  edition  of 
tblfl  manuatj  modestly  states  that  ^Mte  purpos«  is 
to  ftirolah  a  good  groundwork  to  the  etudent  at 
lb«  iMginning  of  his  obstetric  sludlea."  Its  pur 
poeeta  attained;  ii  u^Ui  furnish  a  good  groaod* 
irork  to  tlie  student  who  carefully  reade  It;   and 


tlon^  the  tligns  of  pregnancy,  and  the  diseases  of  j 
pregoaocf,  are  all  excellent  and  clear;  but  it  la  im  i 
the  deaorlption  of  labor,  both  normal  and  abnor*  J 
mal,  that  f)r.  King  is  at  bia  best.  Hera  hla  atyit  | 
Is  so  concise,  and  the  illustrations  are  so  goodt 
that  the  reriest  tyro  could  not  fall  to  receive  a  clear 


ftirther,  the  busy  practitioner  phould  not  scorn  the    conception  of  labor,  its  complic&nons  and  trsatr- 


▼oluine  because  written  for  student ji,  a«  it  coo- 
tains  much  TalUftbte  obstetric  knowledge,  some 
of  which  is  not  found  in  more  elaborate  text- 
books. The  chapters  on  the  anatomy  of  the 
fetfiale  generatire  organs,  menstruaiiOD,  feooadar 


ment    Of  the  Ml  Ultistratlons  U  may  be  aafetv 
said  that  thev  all  iUmtratey  and  that  the  engraTer*a  . 
work  Is  flxcellent  From  every  standpoint  we  can 
moAt  heartily  recommend  the  book  both  to  pncti« 
Itooer  and  student—  7^  JfediMi  Ntrnt^  D^o.  7, 18W* 


BAMITES,  ROBERT,  M.  I).,  and   FJJf^COURT,  M.  !>., 

P^l^t.  to  tKt  Qentral  Lyin{f-if\  Hosp.,  Lond,  Obstetric  Fh^B,  to  8L  T^honwu*  Bo*p.,  L(mAt  J 

A  System  of  Obstetric  Medicine  and  Siirgery,  Theoretical  and  Clin* 

ieaL    For  the  Student  and  the  Prat^tit toner.    The  Section  on  Embryologj  by  Prof.  Milnes 
ManhalL     In  one  Bvo.  volume  of  872  pp.»  with  231  Ultwtralions.    Cloth,  $5 ;  leather,  $6* 


The  immediate  purpoee  of  the  work  is  to  furnish 
a  handbook  of  obetetrlc  medicine  and  stirgeiy 
for  the  use  of  the  student  and  practitioner.  It  1» 
not  an  exaggeration  to  nay  of  the  bo^k  that  it  Is 
the  t^iefit  treatlHe  in  the  English  language  yet 
published,  and  this  will  not  he  a  surprise  to  those 
who^are  acquainted  with  the  work  of  the  elder 
*^  Every  praotitioner  who  dealreii  to  have 


the  bent  obstetrical  opinions  of  the  time  in 
readily  acceseible  and  condensed  fbrai,  oagbtl 
own  a  oony  of  the  book.-^oamuti  of  the  Amanetm  1 
Msiical  A*9ociation^  ,lnr\f<  }^  rkHt\  ' 

The  Authors  har^  r  '   I*  In 

every  way  quite  won  i-^  tha  i 

best  treatittea  of  the  ,  .    -.    .  .  .,  Mai 

Jomnmi,  July  2, 1897. 


nVNCAN,  J.  MATTHEWS,  M.D.,  LL.  D.,  F.  R.  8.  E.,  etc. 

Clinical  Iieoturea  on  the  Diseases  of  Women ;  Delivered  in  Saint  Bar- 
tkolomew^fi  Hofrpital.     In  one  handsome  octavo  volume  of  175  pages.    Cloth^  $1.50. 

rale,  adequately  handled  in  the  texi^booka;  others  ' 


Thev  are  In  every  way  worthy  of  their  author ; 
Isdaeo.  we  look  upon  them  as  among  the  most 
valttable  of  hi«  contributions.  They  are  all  upon 
mattart  of  great  Interest  to  the  general  practitioner. 
Some  of  them  deal  with  ^ubjacie  that  are  not,  a«  a 


ly  handle* 
of  ibem,  while  bearing  upon  topics  tiiat  am  usuall^r 
treated  of  at  length  in  such  worka,  yet  bear  euoh  a 
staunp  of  tndividQallty  that  they  deserve  io  be 
widely  r«ad.— iV.  T  MvdictU  Jtmrnni,  March,  IMQl 


wnrcKEL,  E. 

A  Complete  Treatise  on  the  Pathology  and  Treatment  of  Childbed. 
For  Students  and  Pnictitioner».  Translated^  with  the  consent  of  the  Author,  ^m  the 
seoond  German  edition,  by  J.  R.  Chadwick^  M-  D.    Octavo  484  pages.    Cloth,  $4.00, 


SUTTON,  J-  ^„^.fi!Sl:.H«p.-;:^;;^di'f°5^^ 


The  .uthor -a  ;«;^?  ,olum«^«^ff::„uiV«d  k^^^^ 


O^  I  -»-«  ^  „  Q„^M(oro  •"  ""    Manual  of  _»«>° ,  pr»cuuc 

}"  not   «'^«'»  *  '^  «     «r       Itf.    J^'f 

t«wH«««»*:»[rpi8eBae8  0i^     logy     hef»^  v.    i 

-^S?-''-4re!^S'CrS  fe. 


.%•.« 


ito^ 


».'« 


Lfe4¥t01 


SMITH,  J.  LEWIS,  M.  Z>., 

C?mM*n/  FroftA^or  of  Dueaae«  of  Children  in  Ou  BdlmM  Sotpiitd  M^Meot  <hU^€,  It  T. 

A  Treatifie  on  the  BiseasGB  of  Infancy  and  Childhood.    New  [m 

ediiioti,    thoroughly  revised    and     rewritten.    Id  one  handsonii?  octaTO  TOloind  vi 
page«^  with  51  ilkiwtratinns.     Cloth,  ^.50 ;  leather,  $5.50. 
We  b»T9  always  considered  Dr.  Smilh*H  hook  An  I  is   nlwaya   coiiierT*tJ?e  mid   thcxrOPgby  J^ J 

one  of  the  Tery"besion  the  subject.  It  bus  »lvr&yfi  |  evidence  of  reveareh  h*e  loag  fetaafe  f" ^^ 

beeo  prfiM^ticAl— ft  fleld   itx^ok,  thAnrericitl  where  {  author  in  the  front  rsok  of  io«4iio«l  f 

theory  lias  been  dfdiicod  from   pr»ctii"al  experl-    Tht  Amm-tcim  Jourrutl  of  theM«dit«tf 

eQO«.    He  takes  hit*  theory  from  the  bt^d^ide  and  i  IS9L 

the  pathological   lab* oratory.    The  r^ry  praotiral  , 

ohMracter  of  thin  book  hae  always  ap):M>'aled  to  \i». 

It  in  characteristic  of  Dr. Smith  id  all  his  writings 

to  collect  whatever  recommend  at  1  on  Hare  fonnd  in 

medical  tlteratuzre,  and  hie  exarch  ba«  been  wide. 

One  seldom  falla  to  find  here  a  practical  BUggctstlon 

•Iter  search  in  other  work*  has  been  in  yam.    In 

the  eerenth  edition  we  note  a  ▼ariety  of  ohang<*i< 

In  accordance  with  the  progress  of  the  timcR.    It  ! 

atfll  ntjLodF  foremoit  ae  the  American  text-tMook. 

The  literary  style  could  not  be  excelled,  lie  ad?iee  I 


In  the  present  edition  we  notice  thai  nuu 
the  cbapier<t  ha?e  been  entirely  rvwnttaii. 
notice  IS  taken  of  all  the  re^seal  ■ahraaote  1 
have  l)een  made.    Many  diaeaeee  D«i  pnrflf 

treated  of  hare  r#»ceiT*'4  srp*.c!«J  chap^mL 
work  is  a  Tcr ,  '^  " 

been  taken  t 
be  particular 
car«ful  inatrn 
hygiene  an>i 


ZJJU>m  HMNRT  G.,  A.  JIT.,  M.  !>., 

Profeator  of  ObiUtria  and  tht  IhsMsa  of  Women  in  Starling  MmUeat  OolUgt^  Ctlmmkm 

The  Management  of  Ijabor^  and  of  the  I«ying-m  Period. 

handsome  I2mo,  volume  of  334  pages,  wtih  28  illtistnLtioDS.     (^loth^  f  1.75. 

The  author  has  designed  to  place  in  the  handfi  am  wo  can  see,  nothine  l»  omitted.  The  i 
of  the  you&i^  practitioner  a  booK  in  which  he  can  ioand,  and  the  procedures  mnn  »mfe  and  pn 
0nd  oe<WBi»ary  information  in  an  inHtant    Aa  far    CentratbUitt  f^r  Oynnkokf^^  Deoeixtber  i,  t 


BARMAN,  O.  MRXE8T,  M.  B.,  F.  B,  C.  i»., 

Obktttrit  Phygrrian  to  th^  London  HutpitnL 

First  liines  in  Midwifery:  a  Guide  to  Attendance  on  Katural  Labor 
for  Medical  Students  and  Midwives.    In  one  12mo.  volnineof  vjs  p«^  ^ 
80  ilUistmiionH.     Moth,  ltl.25.     See  Sttuime^  Sj^tiVj*  of  Mamiuli^  Wlow. 

The  author^  who  in  a  re^^^gnizeii  authority,  hns  m  thif^  brief  work  gtTen  witli 
illofitratton  u  knowledge  of  the  essentijds  of  prnfiice  in  nntiiml  labor* 


OWMN,  MDJttUIfDf  M.  B„  JPV  J2.  C,  S,, 

Surgtmi  to  tht  Cfnfdrcn*a  Hohpitnl,  Or«at  Ormond  St^  Lonion. 

Surgical  Diseases  of  Children.    In  one  12iuo,  Tolume  of  62^  . 
cbTomo-lithogTRphic  plates  and  So  woodcuts,    Goth,  12.    See  SerieM  of  OtAMof  i 
page  3L 


One  la  immediately  etruck  on  reading  llib  book 
with  itj»  agreeable  atyle  and  the  evidence  it  every- 
where preeeots  of  the  practical  familiarity  of  Ite 
ftQthor  with    hl»<   aubject^     The   book   may  be 


honestly  reoommmide>d  to  tmUi  wm^mii 
practitlouers.  It  la  full  of  eottad  lalacn 
pleasantly  given.^ilnfuiJIi  o/3mym]h  liiVti 


STUDENT'S  SERLE8  OF  MAJHTAZS, 

A  Series  of  Fifteen  Manuals,  for  the  use  of  StndentA  and  Practlttonera  of  Medlolnii 
I  written  by  eminent  TeaeheiK  or  £jcaminer««  and  issued  in  pocket^itiae  l2ino  ToluoDaa  <4 
^liehly  illuf*trated  and  at  a  low  price.  The  followint;  Toiuroee  are  now  r<*ady;  llBttta«*e 
|J#idtcif«T^,in  25;  Tanvra*  iMoirunl  r.^vvr,,^  *    l,v  ^»ti„u^  v^tii^r^  in  ii.r,  ..  *  .iMmo^  ••rti.jl; 


Iparativt  Anatontv  nud  /'Av**t'/v"7t/<  S'- 
iHltCCE's  Materia  Mtdien  awi  Thrnfj 

$t.50;     Clakkk  and  LacKwiJopV  £>i,„    .  ...  ,  .,.     ,  ,^,^^,    .,.u,.i^  ,    

Surfjicnt  Applied  Anai&rnj/^  f2;    Parrut's  ^U'^^ettl  PtttHoU»gUt$^',   ^^d  Ktaiji's 

edition),  $L75.     The  following  In  In  pret^s:    PsFPEa*s  /Jbriiw*  JIfedirtrK. 

Index  on  last  page. 


0ONDIE*S  PRACTICAL  TREATISE  ON  THE 
DISEASES  OF  CHILDREN.  Sixth  edition,  re 
Tlaed  and  augmented.  In  one  octaTO  Tolunaeof 
natiftBftp      Cloth,  tS-2fi;  l**th*»r  «fi,W 

LEISHMAN'S  SYSTEM  UF  MIDWIFERY,  IN 
CLUPINO  THE  DISEASKS  OF  PREGNANCY 
AND  THE  PUERPERAL  KTATE.  Fourth  edi* 
tlon.    Octavo. 

WEST  ON  SOME  DISORDERS  OF  THE  NERV- 
OUS SYSTEM  IN  CHILDHOOD,  Inone»mal! 
l2nio.  volume  of  IJT  pa^en.    Cloth,  tl.OO. 

PARRY  ON  EXTRA- UTERINE  PREGNANCY" 
Its  Clinical  History,  Diagnosip,  Proguo«ti«  aud 
Treatnieut  OoIavo,  272  pagea.  Cloth,  $2,60. 
'OHITRCHILL  ON  THE  PLrERPERAL  FEVER 
AND  OTHER  DISEASES  PECULIAR  TO  WO 
MEN.     In  oneSvo.  vol.  otiM  pagesv    Cloth, i2.6P 

TANNER  ON  PREGNANCY.  Octavo.  4iK)  page«, 
colored  platea,  16  cuts.    Cloth,  H,'J& 


ASHWELL'P  PRAi-TTf'A! 
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American  : 
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"rican,  from  the  third  mid  rerised  Eogliah  etiition.    lo  one  Urge  octiiYO  Tolnme  of  788 

Cloth,  15.60;  leather,  $0.50. 
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A  Manual  of  Medical  Jurisprudence.    Eighth  American  trom  the  tenth  Lon- ' 
dim  edition,  thorough Ij  rev iKed  and  rewritten.     Editetl  hy  John  J.  R£Es£,  M.  D,     In  one 
large  octavo  volume. 

PEPPER,  AUOUSTUS  J.,  JIf.  8.,  M.  B,,  F.  R.  C.  S., 

£rrimin«r  *«  Pfjr«n»it  Matieins  at  the  Unwemity  of  LofuUm* 

Forensic  Medicine.    In  ooe  pocket-Bize  12ino.  volume.    iVepar*fiy.    See  Studetd/ 
'  I  of  Jifonuo/A,  below. 
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Press.— Mystics  and  Illumiuati.— The  Endemoniadas.— £1  Santo  Nino 
de  la  Guardia.— Brlanda  de  Bardasd.    In  one  12mo.  volume  of  522  paget. ; 
Cloth,  12.60.  ^ 

The  width,  depth  and  thoroaghness  of  reiiearGh  or  a  f^ee-thlnkor.  Thli  mo<l«rmilon  deprireo  the 
vllleh  hare  earned  Dr.  Lea  a  high  European  place  Indkiment  of  none  of  Its  force.  The  factfl  and 
aa  the  ablest  hifltoriaa  the  Inouutilon  han  yet  the  dooumenta,  of  which  the  niimber  and  noTclty 
found  are  here  applied  to  aonae  stde-lonaea  of  th»t    attest  apatient  erudition,  are  grouped  In  himiooua  . 

order  and  produce  on  the  reader  an  effc»et  kJI  the 
more  powerful  In  that  it  ffeenrtu  the  lewi  dt^-i^ned. 
When  we  ndd  that  the  sityle  in  in  every  way  «*xceJ- 
lenL  that  it  is  clear,  ftober  and  precise,  we  do  full 
justice  to  a  work  which  reflects  the  hl^heMt  honor 
on  the  talente  of  the  writer  aod  on  the  iiieUiod  of  J 
the  modern  school  of  history,— /t<t'(i«  Otfi^el 
d'UiHtaire  et  dt  Litt^aturf,  Par  la,  Jan.  IB9L 


|Ereet  xubjeoL  We  hare  only  to  say  of  this  Tolnme 
tamt  it  worthily  complements  the  author^s  earlier 
•iodiefl  in  ercleHiastical  history.  His  extensive 
^d  minute  learuins^  much  of  it  from  inedited 
mjuittecriptA  in  Mexico,  appearti  on  every  page.— 
Zofidv*!  A  ntiqunru^  Jan.  LB91. 

Aifcer  attentively  reading  the  work  one  does  oot 
know  whetherthe  author  ia  a  Catholic,  a  Protestant 
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hmndBome  rojal  12mo.  volume  of  552  pages. 


Mr.  Lea's  curious  historical  monographs,  of 
which  one  of  the  most  importJ%ot  i«i  here  produced 
In  an  enlarged  form,  have  given  him  a  unique 
ppaition  among  Englinh  .-vniT  .^mericnn  scholarsi. 
He  Is  disilngnlshed  for  bis  recondite  and  affluent 
learning,  his  power  of  exhaustive  historical  analy- 


sis, the  breadth  and  aeonracjr  of  hit  researches 
among  the  rarer  sources  of  knowledge,  the  gravitv  ^ 
and  temperance  of  hln  statement!*,  combined  wlta  . 
nlogtilar  eanke«tnca«  of  con v jetton,  and  his  warm.] 
attachment  to  the  c&u»v  of  freedom  and  Intellect-] 
iial  progreee.— ^.  F,  Thbtmt^  Aagnst  f»,  IgTB, 
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complex  or  conflicting  forces,— it' •* ton  Tr9V4Uw. 

It  1j»  some  yoarn  since  we  read  the  first  edlUoa  * 
of  this  work  by  Mr.  Lea,  and  the  Itnpreesioa  madft^l 
by  it  on  un  at  the  time  la  confirmed  hy  repenisalJ 
oi  it  in  this  enlarged  and  improved  form;  namelj^  1 
that  It  l»  a  book  of  great  research  and  accuracy,  i 
full  of  varied   information  on  very   inierestini^  i 
phases  of  church  life  and  hlslory.     It  di»ctiiises 
each  subject  with  a  rare  fulness  of  dates  and  in- 
stances, and  a  curious  conticientioiuness  of  veri- 
fication  and   citation  of  authorities.- AitnAiirf A  ' 


The  author  in  preeminently  a  .scholar;  ht*  takes 
up  every  topic  allied  with  tho  leaJion  theme  and 
tneeaitout  to  the  minutest  detail  with  a  wealth 
of  knowledge  and  tropartialily  of  treatment  that 
eompel  adm'^ ration.  The  aniouni  of  infurmatiou 
eofnpreseed  into  the  book  is  extraordinary,  and 
the  profiise  citation  of  authoritieifi  and  references 
makes  the  work  pariioularly  valuable  to  the  student 
who  deeires  an  exhsustife  review  from  original 
•otirx>ea.  In  no  other  single  volume  Is  the  develop- 
^jtnt  of  the  primitive  church  traced  with  so  much 
clearness  and  with  so  definite  a  perception  of 
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Thia  subject  has  recently  been  treated  with  very  I  more  light  on  the  moral  oondltion  of  the  MIddIa  i 
gr«ai  iMraing  and  with  admirable  Impartiality  by    Agen,  and  none  which  Is  more  fitted  to  dl^Ml  the 
all  Amerlean  anther,  Mr.  Benrr  C.  Lea,  in  his  ifit-    groes  llluslooe  concerning  that  period  which  poel-  * 
<er«  of  8ae«rdotai  Ctiitmev,  which  Is  certainly  one    tive  writers  and  writers  of  a  certain  ecclesiastical 
of  the  moflit  valuable  works  that  America  has  pro-    school  have  conspired  to  sustain.— L«eAi/>  Btatoqf  ] 
doced-    Since  the  great  history  nf  Dean  MItman,  '  of  EuTop«nn  Mornh^  Chap.  V, 
I  know  no  work  in  English  whlci\  has  tUro^va 
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